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(54) Hie : DlAZABICYCLO[3 3 1JNONANE DERIVATIVES AND INTERMEDIATES THEREOF, MEDICINAL USE OF THE 
SAME, AND PROCESSES FOR PRODUCING THE SAME 



(57) Abstract 

Diazabicyclotf .3. 1 ]nonanc derivatives 
represented by general formula (1), wherein 
R represents -CONH-(CHR 1 W R 2 (wherein R l 
represents hydrogen or alkyl; m is 0, 1 or 2; 
and R 2 represents optionally substituted aryl, 
optionally substituted heterocycle, optionally 
substituted cycloallcyl. alkyl or alkyenyl) 
or -CO-R 3 [wherein R 3 represents alkyl, 
aralkyloxy or -NR 4 R 5 {wherein R 4 and R 5 are 
the same or different and each represents alkyl. 
or R 4 and R 3 together with the nitrogen atom 
to which they arc bonded from a group (a) 
(wherein n is 2 or 3)}]; interm ediates thereof; 
and a nicotinic cholinergic agent containing 
the diazabicyck>[3.3.l]nonane derivatives. 
The compounds have a nicotinic cholinergic 
effect and a dopamine-releasing effect and 
are usable as a remeddy for dementia such 
as Alzheimer^ disease, a drug for relieving 
memory disorders, a remedy for central nerve 
degeneration diseases, and a drug for relieving 
cerebral function disorders. 



(i) 



CH. 

•N (CHt)n 

Na/ 



(a) 



F7 



(57) S*3 




111 



Rli-CONH- (CHR 1 ) . -R ! «+. R' (***«*XI*T 

t**+v*xi*-NR« R' «*. R* » yR ' tts-xi«tt-tr*+ 
R' tR' ********* *-* Kit -> x * 

-N (CHt)n 
WMJTfU^o [3. 3. .] / + 

M3»»iH>T*irj/?o [3. 3. i] ;*>««W©«»W=W*. 
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AT 
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C | 3— F * ->#7— * 
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MX 
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NO /-/t-?x- _ . , , 

NZ • V 7> h 



PL tf-7> K 

PT rfA' h 

RO ^-^=-7 

RU oi/7l» 

sd y y 
SE 3-—-r's 

SG v'Vtftf-zV 

SI ^D^J7 

SK *°?7*7 

sn . 

SZ X7^7>K 

TD ftK 

TG h-* 

TJ 9is**9> 

TM h/V^/-^^> 

TR ^ 

U A ? * 7 -If T~ 

uc 

us 7^y#£*s 

UZ ?X^*X9's 

VN ^xh-fA 
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*B m m 

'JT-V iff? a [3. 3. 1] *©*IH!{*> *©B^ffl&&tf 

£fii#Ir 

*H9lli> i3f->»3U>f»«i:tT*ffl<i;if«i'T1flf2/^a [3. 3. 
mtStlZo Ztz*%Wte. miST-ft-ista [3. 3. 1] / ^ 

-r s^©$f«+iatt. ^la^oK^^s^^Tift-i/^D [3. 3. i] y 

SS^fiHtBF^RJf (The National Institute of Aging)©fg£K *B 

©mtl^^t <&T LT^£Ci:#$g££ ttTt*£[Bigi et. ah. Brain 
Cholinergic Systems.. Oxford University Press. 364-386. (1990)] o -©- 

<J >xxf7-tlfl C#M¥5- 1 9 4 3 8 7^&8L 6 - 5 0 0 7 

9 4#£$6> #B!¥6- 1 1 6 2 3 7 ^IRD £: U >f*»m C«fP3¥2-7 2 
1 7 9#&fg> #0f!¥3 - 2 7 3 7 7 *f£fg> #&8¥3 - 8 6 8 8 3 ^£80 T 
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>j >gg{*©&li^L < &^LTl>SZ t#fB££n(Shimoha^ et. al.. J. 
Neurochem.. Vol. 46, 288-293. (1986): Whi tehouse et. al.. Neurol.. Vol. 
38. 720. (1988)] , -3f >»T-frf-^=J U >£§{*©£{t<i: 
£££ i: © M & B £ *l T I > 6 • 

^ /< a ©g* k£ $ 3 f- >*<lfc ) »* f 5 ^© BttHtt^CEii^ * C t [Levin 
et. al.. Behav. Neurol. Biol.. Vol. 53. 269. (1990)] . TW^^-m 

%«-r6C<i:[Sahakian et. al.. Brit. J. Psych.. Vol. 154. 797. (1989): 
Newhouse P. et. al.. Psychopharmacol. Vol. 95. 171. (1988)]. ^S#ICT 
iU»yy\-fv-*fRO c -'<-*>V>fl©*ffiJiK* < ttt*wi:[van Duijin et. al.. 
B. M. J.. Vol. 302. 1491-1494. (1991): Baron J. A.. NEUROLOGY. Vol. 36. 
1490-1496. (1986)]. -3f y MIS? K'< ^ >fTF»ttl*^KS^r *©* 

t [Janson et. al.. Prog. Brain Res.. Vol. 79. 257. 
(1989): Owman et. al.. Prog. Brain Res.. Vol. 79. 267. ( 1989)1 frfcSWT 

7t ^ ;U3 ij >^^(^©g[^sigj[jp-r^c i (Marks et. al.. J. Pharmacol. Exp. 
Therap.. Vol. 235. 619-628. (1985)] #*£3ftT^*. 
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XW^tlXl^ (#S¥ 6 - 5 0 8 1 4 3*I&$R. Arneric et. al.. J. 
Pharmacol. Exp. Therap.. Vol. 270. 310-318. (1994): Decker et. al.. J. 
Pharmacol. Exp. Therap.. Vol. 270. 319-328. (1994)] „ Lrt>U Cti^O- 

■fffclBfcflMH^fci^ U< ^SOfEffl££trf [Benowitz et. al.. 

Nicotine Psychopharmacology. Oxford University Press. 112-157. (1990)] o 

>$ajftffl£## fco^Tif t"i/?n [3. 3. 1] 7 ± >^##£Jl.ai U * 
l»l^t5i:Io/:. *tz, X&WttiSTWi/ta [3. 3. I] Ji-V 

it^fe. Jkvm*mwzm^x*%*nwr*f e^?a [3. 3. 1] 

tt*>\ ^7ffV?o [3. 3. 1] y-*- >#»£*rr sft^tttLTi*. #1 




?^3ft*rt:£«lSjW8l£*l"C^* 5 1 1 0 9 3 3fWf) . L 

*xLwnJiNtttr*»*^SflHM6^**W©^T1ffi/^a [3. 3. 1] J±> 

mmiSTWi/tv is. 3. i] j-t->mm&&az<o*®ft. 
vT*f£-y?v [3. 3. i] j i-ymm^^-r^^i-ym^ ^) i-mm. 
^nUitosii^&R^^T-tfh-^^D [3. 3. i] j ■f->mm#®w&75mz 

M-r-So ckt>Pt<«> TIE ( l ) ttl^U (2 8) (C^fiiOT'^^o 
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( 1 ) -BSC C 1 3 



0 




Rfi-CONH- (C HR 1 ) . - R 2 (5*«K R' (i**IR : FXttT 
*tAi«IU mliO. lXli2*8U R 2 liS»<*nxk«J:t>T «; -71/*, 

UTJl'r-n>m£m?o ) Xli-CO-R 5 (iS*. R 1 ti7;u*;l&, 7?ii 
+ ;^ + ^^Xli-NR 4 R s (5t<K R 4 StfR 5 liH-XI«tt«>t7A* 

«. 

-N (CH 2 )n 

\h/ 

( n it 2 xti 3 za-To ) -ci^n^seMf^o ) €-^-To ) ££fo ) T 

i^n^7ft'/?o [3. 3. 1] J f->^»Xli^©^S±HF§$n-5 

(2) R^-CONH- (CHR 1 ) . - R 2 (it+> R 1 , mMR J lilu 

e ( i ) tmmxhZo ) T&si&E ( 1 ) ©^nre-i/^o [3. 3. u j 
i-ymm&xit*<oMm±¥F®ztiz&o 

(3) r 1 ^TKfcK^-cfcsiire (2) ©yrift'i/^o [3. 3. 1] ;t 

(4) R 2 3&<BUI*nTt>J:^T'J-^»XliltlilSnTfcJ:l^^oT** 
*£Tfc3WE(3) O^Tift-i/^a [3. 3. 1] ,/ >^M*Xli*©m 

(5) 2-**7-3, t"5/^a [3. 3. 1 ] y 3 



WO 96/30372 

3- ( (S) - l - 7x-;i/xf-;b*;k< : t'f;i') 
[3. 3. 1] 7 + 7-2-*7. 

3 - ( (R) - i - 7 x— ;i/xf;i* Af/tt-fAO 
[3. 3. 1] 7 + 7-2-*7. 

2-**7-3. 7-^7fh'i/?D [3. 3. 1 

- ( l -i-y^fi) t * K, 

2-**7-3. 7-yT1ffi/^o [3. 3. 1 

2-**V-3. 7-^T-tft*>^a [3. 3. 1 

- ( 2 - i h*^7x-W T $ K N 
2-+*7-3. 7-^T1flf*>^n [3. 3. 1 

- (3 - 7 h*5/7x-*) T; K> 
2-**7-3. [3. 3. 1 

- (4 - / h+i/7xiA) T $ h\ 

2-^ + 7-3. 7-^T1fh'S/^o [3. 3. 1 
-7 + ;lT $ K, 

2 -**7 -3. 7-S>T1ffcfS/?a [3. 3. 1 
-x + ;iT $ h\ 

2-**7-3. [3. 3. 1 
-tert-^f*7;K, 

2-**7-3. 7-^T1fh*->^n [3. 3. 1 

->f77'D hVt/T < h\ 

2-**7-3. 7-yT1fk-i/^o [3. 3. 1 

- (4-?oo^>^;l/) 7; K> 
2-^*7-3. 7-^Tift*->^o [3. 3. 1 

- (3-?do/<7^) T £ h\ 
2-^*7-3. 7 -5>T1f ldV?D [3. 3. 1 
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3, 7 -i?T1f\?i/9a 
3. 7 - 2>Ttffc"S/*o 
3 

7+7- 3 
j + y- 3 

7 + 7- 3 -*;b*'7K 
7 + 7- 3 -*/it:>fi 

7 + 7- 3 -**#7» 
7 + >- 3 - 
7+7-3 

y + 7- 3 

7 +7- 3 -ft^tf^fi* 
7+7 - 3 -**sK>R 
7+7- 3 - *A"1*7» 
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2-**7-3. [3. 3. I ] J ■*->- 3 -*;U*>6* 

- (4 -7^*D'<>^^) 7 5 ^> 

2-**7-3. 7-2>T1fk"S/*o [3. 3. 1 ] J + > - 3 - * >K 

- (3 -7;l*o'0>W T; h\ 

2-**7-3. 7 -^T-tff^^n [3. 3. 1 ] y 3 

2 -**7-3. 7 -iSTV \£i/9a [3. 3. 1] J + > ■- 3 - * 

- (4-^h + -> / <>^') 7 ' K„ 

2-^-^7-3. 7-^T1ft*5/^D [3. 3. 1 ] J +>- 3 -tf)l$>Wt 

- (3 - / hf-i/ly?*) 7 s 

2-**7-3. 7-^7ffi/7D [3. 3. 1 ] J + > - 3 - * 

- (2-yh*l/^^) 7 5 K> 

2-**7-3. 7->?T-9 i t-->^D C3. 3. !] ^ * > - 3 - * >» 
-(3, 4--^n + ^>^) 7; F\ 

2-^-4-7-3. 7-^T1ff->^n [3. 3. I ] J + >" 3 - 
-(3, 4. 5 - h 'J ^ h + S/'O:**) 7 ^ K. 

2-**7-3. 7 -^Ttffi/^o [3. 3. 1 ] y-J- >- 3 -* 

-(3, 4 - / u 2/ 7 * 

2-^-^7-3. 7-^T1ft*->^a [3. 3. 1 ] 7 * >- 3 - * A>#>lfc 

2-^+7-3. 7-yTtfb->^D [3. 3. I ] J + > - 3 - * >K 

- (3. 4-2> COS**** SO ^>^^) 7 ^ K, 
2-**7-3, 7-^T1ft-->^D C3. 3. 1 3 J 3 

_ (4_^>^;^ + -7-3-y 7 ^ ^ 

2-^+V-3. 7-s;Tirt:S/*n [3. 3. 1 ] >> * >- 3 

- (3-^oa-4-y h + S/'OSW 7 ^ K, 
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2-**7-3, 7 -i?T<f\£i/9o 
(3-7A*n- 4 -/ h + i/O^ 
2-**7-3. 7 -S?T1ft:5/?D 
(2 -yf- AO T > h\ 
2 -Jf+V-S. 7-^T1f'h"'7^n 
(3- J^-Jl^y'JJl) 7; K, 
2-^+7-3. 7 --7T-»f f-7^o 
(4 T i h\ 

2-**7-3, 7 --7T1f b-->?o 
( 2 - h U ? kiy*J T 

2-**7-3. h"i/^D 
( 3 - h U 7/1*0 jifM>^) T 
2-**7-3. 7 - -7T«f fi/^a 
(4 - h U 7/1* a Xf-A/'Oi'AO T 
2-**7-3, 7--^7ff->?a 
(4-^yfAT;y{>^) 7; F 
2-**7-3. 7-^T1fh"i/^o 
( 4 + T > h\ 

2-^*7-3. 7-S>Ttf h*S/?o 
(l-7x-M>yA') 7; h\ 
2-^+7-3, 7 - s JT<f 
(3. 4 -^^oaK>^) T * h\ 
2-** 7 -3. 7-^7f t"i/?a 

(2-f-x— AO /f-A/T = h\ 

2-^+7-3. 7 --7Tif t"-7^n 
(tf'J - 3 - AO T £ 
2-**7-3. 7-^t-!f t"5/^o 



3. 3. 1 
3. 3. 1 



3. 3. 1 

3. 3. 1 

3. 3. 1 

$ h\ 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 



ji-y- z-*)itfy\ 



j i-y- 3 -*A,#y& 



j-ry- z-i3)i#y\ 



Ji-y- 3-*)i#y\ 



j i-y- 3 -£/t/tf*7i 



j i-y- 3 - *A/#>» 



j i-y - 3 -*h#y\ 



j-ry- 3 -JjJitfym 



ji-y- $-*>)i#y& 



;t>-3 -t&tfyi 



ji-y - z-tin,tfym 



ji-y- 3 -*A,tfy\ 



ji-y-s-fjfrtfym 



ji-y - z-t>h*y\ 
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( £"J : Jy- 4 --f*- > f"^) 7~ K> 
2-**7-3. 7-i>T1fh*i/?o [3. 3. 

2-**V-3, [3. 3. 

(2-^7f-;u) T i h\ 

2-**7-3. [3. 3. 

(±v 9 v y- 1 --r *-yf7i0 7 i h\ 
2-**7-3, 7--Wb*i/?n [3. 3. 

2-**7-3. 7 -771f t"i/?o [3. 3. 
( 2 - y h*77 x 7 ~ H\ 

2-** 7 -3. 7 - 771ft' -7 7 a [3. 3. 
( 3 - i h + 77 x *f-A0 7 i K, 
2-**7-3. 7 -7T1f fi/?D [3. 3. 
( 4 - y h*77x*f7U) 7 S. h\ 
2-**7-3. 7 t"7^a [3 

•7o f;t/7 ^ h\ 
2-^*7-3. 7--^7ft*->?D [3 

• y ? a 7a f;UT = K„ 
2-**7-3. 7-7T^fh"7 7n [3 

2 -**7-3. 7-^7«ft:7?n [3. 3. 
- 7 7 a7*n t7t,yf7l/T i h\ 
2-**7-3, 7-^7ift"77D [3. 3. 

2 -**7-3. 7-"7T-9 f f77n [3. 3. 



l ] ji-y- 3-tiJitfy\ 



l ] ji-y- z-tui^ywa 



l ] y i-y- 3 -*;i/^"7j 



l ] ;t>- 3 -*;u*'>& 



l ] ;t>- 3 -t>ji#y\ 



l ] ;t>-3-*;i-t:>® 



l ] y i-y - z-i])itfy& 



3. i ] J i-y - 3 



3. l ] J i-y - 3 -ti)\,xy& 



3. l ] y ±y- z-tDimym 



i ] ;t>- 3 -tui#y\ 



i ] y >- 3 -*;i^7j 



l ] J i-y - Z-ti >l/**7l 
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2-**y-3, [3. 3. 1 ] ^ +>- 3 - 

2-**7-3. 7-^Tift*->^a [3. 3. 1 ] J +y- 3 

- i/ ? a is frT I K> 

2-**7-3, 7 -SJTIf t"i/^o [3. 3. 1 ] J +>- 3 - 
-(2. 2. 3. 3-fh7^^->^D^DW)7;F, 

2-**7-3. 7-^T1f fS/^n [3. 3. 1 ] J + > - 3 - tf Jltf 

2-**7-3. 7-S>T1flfi'*o [3. 3. 1 ] J +>- 3 - # ;t,*>K 

2-**7-3. 7-^TIft'^^n [3. 3. 1 ] 7 * > - 3 - * 

- ( 4 - t Fd + ^<^^) T i h\ 

2-**7-3. 7-i>T"»ft"i'?D [3. 3. 1 ] J t > - 3 - * 
-(3. 4-ytKDm^W7;K, 

2- **7-3. 7 -5>T1f tr->?o [3. 3. 1 ] 7 3 - *;U^>Qt 

- ( 4 - t Fo + i/- 3-7 h + S/'OSJ*) T ~ H\ 

3- (N, N -3. 7 -i?TWi/9a [3. 3. 
1 ] J 2-t>. 

3 - (f^'J i^>- 1 - 3, 7->?Ttfh"i/^D [3. 3. 

1 ] J + >-2—t>* 

3 -T-tr^;U- 3. 7-^Tifh"i/^D [3. 3. 1 3 / 2 

3 _ t v<D^;U- 3, [3. 3. 1] ;t>-2-t>. 

3 -a:>^;^+>*^^-^- 3. 7 -^T+f t'->?a [3. 3. 1 ] 7 * 
7- 2 

(1R, 5 S) - (+) - 2-**7- 3. t"->^a^3. 3. 

l ] 7 ±y- z-iDitfyWt-i/m^yl-hT I h\ 

(IS. 5R) - (-) - 2-t+V-3. 7-5>T1fk*S/*a [3. 3. 
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1] J i->- 3 -1j)\,#ym-'>?a'<>?)lT i h\ 

(lR. 5S) - (+) -2-**V-3. 7--^T+ft-->^D [3. 3. 
I ] J i-y- Z-tDltfyWt- (3, 4 -5?/ T S h\ 

(IS, 5R) - (-) -2-**7-3. [8. 3. 

1] y^>-3-#^*>B*- (3. h*5/ / <>^^) T$ H\ 

(1R, 5S) - (+) -2-**7-3. 7 -7Tif fc-->?a [3. 3. 
1] y^">- 3-*^^>»- (4-/ h + *X>^;U) 7; h\ 

(IS. 5R) - (-) - 2-t + 7-3, 7 -SJTIf bi^o [3. 3. 
13 y^->-3-*^^>»- (4-^ h^r>^>7^) 75 h\ 

(1R, 5S) - ( + ) - 2-t + 7-3, 7-S?T1fh-S/?D [3. 3. 
13 y 3 (3-?oaH-y h + S/'OSW t ~ K\ 

(1R, 5S) - ( + ) -2-**V-3. 7-^T1fh'i/^n [3. 3. 

fr^/iSSiOItfn* (O C«©-7T1ft"->^a [3. 3. I3y^>m# 

(6) »E (1) tt^U (5) ©V^rn^tcEtt©^T1fb'2/^n [3. 3. 

(7) WE (1) tt^L (5) ©v^n^trE«t©^Ttfb->^D [3. 3. 

(8) WE (1) ttl^t (5) ©l»m^CE«©^T1ftS/^o [3. 3. 

(9) WC (1) C5) ©l*m^KE«©^T1fb*->^D [3. 3. 

1 3 y ^yj»#«:Xli*©Jia±«P**n«tt**WfC«5R»BH*«tS3 

1 o 
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(10) WC ( 1 ) (5) Ol>rn3&>«wEtt©^T1f t*5/^n [3. 3. 

(11) »E ( 1) tt^t (5) ©C^m3KCE«oyT1f t"i/^o [3. 3. 

(12) I9E ( 1 ) <EV*L (5) ©l^m^KEftO^TIf h"i/^a [3. 3. 

(13) S?E ( 1 ) (5) ©^mfrKEtt©> ? T-9 f b"i/?o [3. 3. 

(14) HiliS. ( 1 ) ttl^L ( 5) ©1^-rn^HEttO^T-tf b*>?n [3. 3. 
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ti-7i^*Jf|[tl/t, O'C^^aSSSKJ'T. StEtf^l 0 0 DUETTS 
jcT«5:ti:J:'sT7;;«iiP*»*"C*S. 

*/cfb^» [i 4] 14. 7; ;mz&-rz>mmmiii®T'3r>z>tzi6. 




PliT i y&H£, 
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£J£ (L) 

<t&® [1 3] OH, R ! a #Tv^*;U**->£Tg&£tt^&®*£-&. 

[15] <b#T'£<5o Z<D<k&® [15] (K) HctoTfb^ 

[1 6] :t3i<t^. 




[19] 



PH 7; 7 
SIS (M) 

{fc£® [11] £h;l/X> % ?on*;l,A % N, N-^^f^^T; K# 
MJxf;b7;>, fiJ-^A *'J^A-tert-^l>*-> 
K^©££#£ET. <fc#» CI 7] («*.I*N. N-v>yf-**4"<*-f**o 
=i 4 h\ h'^ 'J 'J J t> ?D7-f K) t - 2 0 W^aSStfiR. t < 
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[18] liSCS (K) <:J:oT<fc£«5 C19] (::*< Ci:#T£So 



EE (N) 

ft-aa [in zmmmxa^mmmm*. a*&*& [20] 

tt) t-2 0-C^t»a«fiBE, »*L<(*4 orfr*a*fiircEl63*SC*: 
l-JOffcfctt C2 1] Z'&Zo ZO<t&® C2 13 liSto (K) Ci^tft^tt 
[2 2] ClCWIS, 
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[11] [211 



0 




[22] 



SCd (O) 

<t&® [1 1] i^oo^>, ?dd^;1/., ^^-+-9->5|©7flHtSFJi 
<K h ijx?-;t,T ~ t*»J * U tert KH©£3S# 
K [ 2 3 3 (flitf^na^n?^ h\ ^/U** i'* * 

i£Zztiz£0<t&Va [2 1] z\<D{t£® [2 1] liSlS (K) cio 

TfL£$! [2 2] K*< Ct#T£<5o 
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«if\ Ptt7;y«ll«U R 1 > R» . R 2 b , R» . R< , R 5 Rcf 

m&j3& 6 - ( i ) - ( 5 ) 

5£ (P) 

fbfctt [11] £££ (K) tra*^ffiti«J:r>TK«lir5Ci:tCJ:0ffc^_ 
& [2 4] ^S:t^t^5o Z<D<t&® [2 4] (i, S^^^SI (flitf, 

fcLTfflt\ jfc^SttttK («x.tfL-iB5»»CFD-a5») fcffl^S^TX 

xu^-fi«fj*{c«koT*n-e'*i«£&-rs3fe^e^ig, ft^® [25] t 

[2 6] £d>Jirr£C fc*<T**. Z<D<t&® [2 5] t [2 6] fr£Kl£ (F) 

ti^oT-en-enitiBrsT? y*»<*, w*>(t&m [11] ©7t^i§tfeft£» 

*Ct3&<T**. Yk^tt [11] ©**iSHt*^t»«E©«i6*ttl-5 tK* 
lCUT#fcr**«tttt<fc#* CI 4] „ [16], [1 9] X<i [2 2] £ 
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Ki£2>£7 



XT — 

V (Q) 



R 4 OOC _ Br 



HOOC 



[27] 
N 

[27'] 



N' (R) 
[28] 



(Q* ) 



R*OOC _ CN 

W — 

^rr (S) 



R e OOC 




NH 2 




H 

[30] 



(T) 



(T) 



Bn-N 




(U) 



[32] 




(J) 

(J)Stf(L) Bn-N 
(M) 

[33] (N)X(i(O) (34] 



0 



(K) 



HN 




[35] 
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fc& (Q) 

<t&® [2 8] lirt^tt [2 7] ^iX^;WtSC5(l«"TC £K<fc*H#£>tt*„ 
fk^tt [2 7] £R« OH (R* (iBUifitl^b) -C*$n*T;H3-;l, 
(0dx.li\ /9J-&. x*y-;k >fy^ah';i/7/i/3-;i) «K £Sl r& 
Mfr£MMrCEl5StfS£i:KJ:0ft*tt [2 8] £®£ 0 

SIS (Q* ) 

[2 8] tt-?1->Wl [27']) frtn&T SC tfcTS*o 

xrJ^gL ft*S^*S{kf'i--^* / <>-tf>. ^nn^>Hf>, l, 2 - 2? 7 

yge?o"j K£&i£$-fr*« :;i:r s OH (R s liffiEfcBl;) t^SftST 
(flix_tf, y^y-^k 3.9 J -fv^otma-A) £fln*. 
T, Mfr£SMfltT?filE3*3Cfc{::J:9, ffc^tt [2 8] t£{fc7K3£<i:£ 
m®&£'&Z>o 'J ^ A, h 'J ^A3©ig&T-£&&£: 

Ofk#«l [2 8] £®* 0 

±E©^&{±x J. Am. Ch em. S o c. . 70. 2381 (1948) 
KE«©2F8u i3f>»frb5-^o^3f>» (fk^'ft [27] ) 

({fc£42> [2 8]) £»S;&fc£«flEffcLfc£ire*S. 3U ' Ig^&ti. 
5-ya^3f>t at£t& [2 7] ) *S*fKH(, x^>8*^£> 

mm. <t£® [2 8] *«*r*c:t*<-c§*. 

(R) 

J. Org. Chem. , 26. 2522 (1961) KEttO^SfctEfifcK 
LT, {fc£tt [2 8] ti/TXtm ( I) *yyfA*Ai»7 5 b\ *t/**T 
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^^iCtCiotM [2 9] ZVfcfcom&Wte, -M;Hfc£ 

£8L SM**m«S»^hy^^**«TMLT^oy>ftJB (Aft*!) 

SL<li*ft£©£££&£0*£B B B ftTSC£i:£?K iL^tt [29] 

IbZWU Bull. Chem. Soc. Jpn. . 48. 3298 (197 
5) (rE*©^7^^A«at*ffl^fc-h'J^ft:Sifr. XliBul 1. Chem. 
Soc. Jpn. . 61. 1 9 8 5 ( 1 9 8 8 ) KEtt©-? ^ttflteffl Wc' 
-hy;KfcSl£^©^ft»cJ:0, <t&® [2 8] b 'J frit LTftfctt [29] 

SCt (S) 

[2 9] j&T^3-^ (#J/U*\ /9;-&. X.9J-H* J'J-faH 

»T>*-^A****»fcbT. Sfifrb 2 0 0*Ci:T, «E^bl OO^E 
TT&J54*^j»Jgl££ff C <t K <£ 0 , ffc£tt [3 0] ffiKli, 

515 (T) 

ffc^tt [3 0] £t*=j-* (0H;Ui\ *9J-^ 3.9 J -f'^ot 
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[3 1 ] £#So 

?o'J VmOTyJUrb'^yJ FmtB.fc&VZ Z tiz£ *K {t£® [3 2] £ 
Rl£ (U) 

{t&te [ 3 2 3 £t;i^-/u («>Ltf, x*y-;k -fv^oe 

*TA=i-A0 Xt***©aStf*Mk < tt*ft&©«**»*JS^T, * 

^•|-r«CfcKJ:»), A^JSttttfc** C3 3] tmZo 3 [3 3 3 

£ (1R. 5 S> 5>h**-r*-L-*5iN ^< 

[ 3 3 3 Bnliffiet^b) £flijI£Kl£ (J) (Kfc (J) IC 

«1*TKI6 (L) ^otUl^) . (M) , (N) Xii (0) tBtlKKfc* 
ff?cti:«tOfl:^tt [3 4] (K) fc 

lPl«(cRl&*lT'5Ct(w«J:0BWfk'&tt [3 5] 

U:^oT, iWfT*S?T1ft"2/^a [3. 3. 1] 

COJ:-5lcLT#^n/c-IR^ [1] T'^$n*<fc£&©5E££«D^ £©#• 
ML »«»iir«-fr*fl:^©^IFT«ffl©ffi*©#R*ffl^*c fciiJ: 0**r* 
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•?rift-->^D [3. 3. i] ji-ymmmt, -3f>s3'j>™^K 
wffl-e$>6o ^t, an^Tiffs/irD [3. 3. i3 ji-ymmmmm® 

5. a*2;T^h-->5rD [3. 3. I] yt>W»li7A7M7 

Tiffi/^o [3. 3. 1] ltE-*^ [1] T'*£nSfl:£ 

*ICKS*l*t>©-etttt<, 2-^+7-3. 7-5rrtflfS/*n [3. 3. 

i] y *->#&£W-r*fl:£tt£S*-r*o »*l<i** yTirt-i/?o [3. 
3. 1] y*:/R#Mm-«5*; en T^3ftSft£irc&So 

i?T1ffi/^o [3. 3. 1 3 /* ^>R#{*Xli*©ll3±i*§3ft6£££ 

BIN* ft**, MM*, » 

ft*U te!5#J> «»tttt*U *©flb©*»#k *, 

ttftftiu x^y-^Xli^>^^7^3-^©«fco4-r;b=i-;K t:«Jxfl/> 
yija-^ $nj -tD-;H» U T-br— K -t*v^>> 
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^Ttf£i/?D [3. 3. 1] y^->m*(* ($?£L<li-*Sit [1] T'TFSn 
^>?T-tf b*i/^n [3. 3. 1 ] J + £ 0 . Img-lOOOmg. 

1ti:img-3 0 Omg£84-f U\, 

■To 

•H NMR h>^SBm*«!SX^^ 

MS MJMfr*'*?!** 

FAB MS *fc»i*MM#«r*'<* 



DMF 


N. N-i^yf**A^T $ K 


DMSO 




Me 




E t 




Ph 




Bn 









2-**7-3. 7--7Tf h"->?o [3. 3. 1 ] J 3 

a) f'J^>-3, 5 - i?*A-.f>t^xf;lx7f;l' 

f;> ? >-3, 5-^**!K>a (200g) (03.9 J (1300ml) &i®&(C4 
Ntt<k**-1. 4 -5> (500ml)^jD^x 3 7^BIfin^a^L/-o Sit 

*«I£**CiJfe»U i*IMt h 'J •) ATR«ai»lT*i^« (219g) 
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b) f;^>-3. 5 -yt> bXy&t* J if^fA 
f»J>?>-3. 5-^*^>ii?itAxxf^ (219g) ©x?y-;u 

(1500ml) *&T, TkgHfc* (64.8g)©*fc& (360ral)^»T U 

5B#IBI«#U-o fcfcfoZmftb, 7K (500ml) £Jnx.i>xf-rt>x-.f ;U 
TftfrLfco *HKR» (56.2ml) £S0X., 4'CT'4 6 WUttrS- tKiO, 
*Sfli:l/TMHt£tt (124g) £?#f.:o 

c) 5 - A^-f^-iafViifAiXfA 

£'J-^>-3. 5 - i?* ; if Axxf * C 124g) tK&T. £ 

fbf 1 "$f» Jfl^S^t/-o ££ift£»»U ^S^tKHTF. 

-tr> (500ml)&tf 2 8967>tx7* (500ml)©*S-£$M~lfl]X-3 £ t C J: <0 , & 
StLtSift^ft (88.5g)£»fc„ 

d) 1 - ( t e r t -7 h + >*^^x;U) - 5 - 1) A/'<^4 )\> b?'* *) 3 
5 -*;w^>fA-X3f>iif^T^ (88.5g)©i^K (500nil)©ffi& 

tisefbe^ (4.25g ) £flnx.. 7jc^BBmr (3«e> . 6 ovxsmmwis 

fc 0 5£?££flSiS> Wife, a«*l. 4 (600il)&tf*(600il> 
-h (84.9g)£Sn;L. ££T1 4B$|Bltt#Lfco 5£ffi£ft»xf;l,T»ffiU 

wtsji^TKT^, ii*»»f hy^^Te*a»«UT, mm<t£® (nsg) 

e) 1 - ( t e r t - - 5 - 5/7V f^'J S>>- 3 

t'^KXfil/X^fA 

1 - (tert -zfYZ-'yhhX-M - 5 At?"* 'J i>>- 3 - 

j!j;it:>ixf;i/xxf^ (70. og)© f i>> (700mi)MK**>£{fc'J > 
(13.2ral) 7 5ttl»IW:o g£«£i&fllM*Ka^ 

*«it h 'J ^ATRftftMltiiffc^tt (61.2g ) 
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f ) 7 - ( t e r t - 3. 7 - S?T1f b"i/? o [ 3. 3. 
1 ] J ±y- 2 -T> 

1 - ( t e r t - 5 f^'J s>>- 3 

ygfcx^/UiX-r-O' (61.2g)©ft& (500ml)&fcc:grtt:6# (3.06g)£;&n*.s * 
*»H«T (3*E) > £&T*3l$(igft#Lfco £lSfc£aij@&S« U 

J -)l (600ml) C&PU *&7\ *^{fc^ h 'J (60X dispersion in 
oil v25.0g)£Jjn;U 1 8e#(aao&itD£Lfco £ES&£g*&U 5*>5&®7jc^£ 

(34. lg)«-f#/c 0 

g) 7 - ( t e r t - + - 2 - **7- 3. 7 -2>T1f k"i/ 
?o [3. 3. 1] yt> - 3-*At'>B^>^^7; F 

7- (tert-yh + i'*^^) -3, 7 - i>T1f ? o [ 3 . 3. 
1] y*>- 2-*> (l.OOg)© h;Ux> (10ml) SKC'O^'fVi/T*- 
h (0. 616ml)^Hnx., 8 0*C^T3l^rajDf^L^o J5£&£gtS LT 2/ 'J * 

TttKLSBffc^tt (1.60g)*»fc. 

h) 2-**7-3. 7-^Tiftf^^a [3. 3. 1 ] y - 3 - * A*K> 

7 - (tert - 2 -**7- 3, 7 - f JT*f f*>? 

a [3. 3. 1] </ t>-3-*^t*>8 / <>^A7 ; K (l.60g)©l, 4-i? 
t*-*y (15ml) *«(C4N*<k7K*- 1. 4--7**iJ-7 (15ml) £ftJ*, £ 

get i mmmwLt-o siett*»»LM*x^ / -^RcfTKos^ctos 

ftttftl 2-5 
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2-**7-3. [3. 3. 1] ;t>-3-*W>S 

7x-;l7; KEKS (HS60II2) 
2-**7-3. 7 -S?T1f t*>?a [3. 3. 1 ] J i~ ^ - 3 - iJ >S 

2_^ +7 _3, 7-S>T«ft'S/?o [3. 3. 1] ;t>-3-*;^>S 

2-^+7-3. 7-y7ffi/?D [3. 3. 1 ] J i" > - 3 - fJ >Wt 
- t e r t -y'i-)lTi K&8£ (fSttW5) 
^S8i$J 6 

2-**7-3, 7 -^Tif t'^^n [3. 3. 1 ] J + > - 3 - * 
( 2 - / h*">7ii 4,) T i K7v^ifi 

a) 7- (tert-^h + i/*^'-^) -2-tt7-3, 7-^Tift'i/ 
?o [3. 3. 1] ;t>-3-*A*>i(2-^*^x-^)T;K 

HifiiWl -g) tRSO^fST^^^A-fVi/T*- h©ft*>0(C2-y 
J/7xiMVf7* - ISififlU - f) Ti#£ft/c7 - (tert- 

7' h*i'*Jt'#-A0 - 3. 7-S>T-»ft*S/?n [3. 3. 1] ;t>-2-t 
> (200mg) ck *9 (302mg)£?#/c o 

b) 2-**7-3, 7-^T1ff2/^o [3. 3. 1] ;t>-3-*/^> 

7 - (tert -7 h + S'***-*) " 2 3,7- ^7fty? 
o [3. 3. 1] ;t>-8-*;l"K>8(2-yh + ^7xi*) ?J K 
(295mg)© 1.4-^***> (5ml)^jR(r 4 N 1. 4 - 5>***:/(5il) 

Dtw^t»llilU:, U MH7 7d/V-;i (10ml) trig*? 

L7-7;lB£ (241mg)©W 'J"7as<J - Jl (40ml) &&£fin*-gl£U J^S^-^* 
y - <k 0 fS& H B H -f 6 C <b K «k 0 £B<t£tt ( 198mg)^-?#/c 0 

HJrfefl! 7-12 
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3- C (S) - 1 -7x-Kf;WAA*t>f^ -3. 7-^T+ffc"^?o 
[3. 3. 1 ] J i-y- 2-t>77;lSf£ (HSIfifll7) 

3- C (R) -l-7xiAxf**A/<*-fA) -3. 7 -i>T1f t"i/?o 
[3. 3. 1] ;t>-2-t>77^ail (^8) 

2-**7-3. 7-^Tiffi/^n [3. 3. 1] ;t>-3-*7^>® 

- ( 1 - + 7 + A) T I (ftSfeflfl 9 ) 
2-**V-3, 7-S>T«fb"$/?n [3. 3. 1 ] J i-y- 3 

- (3-/ h + ^7x-^) 7; K77*it (ftttftl 0) 
2-**V-8, 7 -7T1f ti/?u [3. 3. 1 ] 7 3 

- ( 4 - y h + x— ;u) r ~ K7v;iSi (H$£#J 1 l ) 
2-**7-3, 7--^T1ft"S/^n [3. 3. 1 ] y 3 

-4Vfa\£frTl K77JHI (fgffittl 1 2) 
H»J 1 3 

2-**V-3. [3. 3. 1 ] y +■ > - 3 - ii Jltf y& 

(4-?dd'<>-J;I/) 7; K7v;l/SH6 

a) 7 - ( t e r t -7H t ^*^-*) - 2 -* + y- 3. 7-i^7f fy 
7n [3. 3. 1 ] y 3 -*;U^>S (4 - 7na^>-y;U) T ^ K 

4- 7an7x-;M (850mg)©h^x> (10ml) ig&K-y 7 x-A- 'J 
Ti?K (1.18ml) „ h'Jxf^7;> (0. 764ml) ^Sfl^. Sfii:T 1 B$fSHf# U 
8 O'CCT 1 ftmtiLWLtio 

Kfcmzmmm 1 - f ) Tf#^>n/c 7- (ten -7 h - 

3, 7 -*JT1f k"^?n [3. 3. 1 ] 7 2 (400mg)£flnX.8 0*C 

{zT3t%mtitWLt~o K&mzmm^f- a (30mi) zoo*. 5 vi> 

M^^'i^^^^A^avhr^^^- (&IK& : 7 co*;UA- y * y - 
*©fi£»»E> KTfSSUMfc^tt (670mg)£'f#^ o 
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b) 2-**7-3. 7-2>Tiftf2/*o [3. 3. 1] J i* > - 3 - * 
g$ (4 -^dd<>^) 7? F7v;uK*M 

7 _ ( t e r t - - 2 - **7 - 3. l- f J7-V\fi/9 

a IS. 3. 1] 3 (4 -?dd/<>M) T; K(664mg) 

«fc*K Jt»«6-b) tS»©DfffiTMfk^« (343mg)€r»/Co 
14-60 

mmm 1 3 fcH»©2rare* ^©it^^^u/co 

2-**7-3. [3. 3. 1 ] 7 * > - 3 - * )\>$ yWt 

- (3-?dd^>-^^) 7^ K7v;l/getg (Hfifeffll 4) 
2-**y-3, [3. 3. 1 ] y-i">- 3 

- (2-?dd^>^;I/) 7; K77;l/Sli£ (^ife0*J 1 5) 
2-**7-3, 7-^T1ftrS/^o [3. 3. 1 ] / * > - 3 - £ ;t>* 

- (4-7AtD^>-^l) T; K7V^i!g (fl»Jl 6) 
2-**y-3. 7-^T1ff->^D [3. 3. I] Ji->-Z-*)l*ym 

- {3-y JVta^y^Jl) Ti K77*M (^JfeflJ 1 7) 
2-**7-3, 7--^7f fi/?o [3. 3. I] ;t>-3-*^+:>S 

- (2 -7^i-a^>-y^) T ^ F7v;lSlS (Uttiftl 1 8) 
2-**7-3. 7-^7ff->?o [3. 3. I] ^t>-3 

_ (4 _ y h s;*) T< K7v/i<&£ (HJfeffl 1 9) 
2-**7-3. 7-^7fh-i/?o [3. 3. 1] y*->-3 

_ (3 _y T = K7 7Ail£ (HM 2 0) 

2-**7-3, 7-^Ttft"i/^D [3. 3. 1 ] J + > - 3 - * tl* >l 

_ (2 - y 7 ^ K7v;b&£ ($I»I2 1 ) 

2-**7-3. 7-^7tffc*->?o [3. 3. 1 3 J i" > - 3 - * >\ 

- ( 3. 4 -*J* Y**/ly s Jto) 7 = K7-7;U®^ (^Sl&012 2) 
2-**7-3, 7-^TIfh-y^a [3. 3. 1 ] J + > - 3 - * 

- (3. 4. 5 - h 0 / h + S/'OSW T ~ K7v;U»i& (H8fcifJ2 3) 



-^;l^7K 
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2-**7-3. [3. 3. 1] J +>- 3 -ti)\,tfy& 

- (3, 4 -y^U>^*'>0^^) T ~ K7v*ifi (Hifc#J2 4) 
2-**y-3. 7 -S>T1f t"i/?o [3. 3. 1 ] J + 7 - 3 - * 7gfc 

- C4 - (^7i^**'7) "O^XO T ^ K7TA»fi C^Jte^l 2 5) 
2-**7-3. [3. 3. 1] yt>-3-*^>S 

- C3. <y*JM 71 K77;« (HifeflJ 2 6) 
2-**7-3. [3. 3. 1 3 y ^ 7 - 3 - * 7® 

- (4 -<*<7^**-7- 3 -i Y*i/iy*Jk) 7; K7v^ (HWJ27) 

2-**7-3. [3. 3. l ] J 3 -#;utf7i? 

- (3-7dd-4-^ h + S/'OiW 7; F'777« (Hlfi^2 8) 
2-**7-3, 7-'7T-»fb"-7?o [3. 3. 1 ] J T 7 - 3 - * Jltf >Wt 

- ( Z-7JVta- 4 - /• h'^i/'OVA,) T S K7V/USM* (HSfeflJ 2 9) 
2-**7-3, 7--^T1fb"*>^n [3. 3. 1] ;t>-3-*At:>B 

- (2-yf-^7'7^) 7; K7v/l/gfig (Httj0>I3O> 
2-**7-3. [3. 3. 1 ] ^ * 7 - 3 - ti Ji<# >& 

- (3 - /^"<7S>;U) 7 1 (H«feffl3 i ) 
2-**7-3, 7-yT1ft"^^n [3. 3. 1] ;t>-3-»^t'^e 

- (4 -ym^;*) 7 i K7-e*»tt (ftJfc#J3 2) 
2-^+7-3, 7-^T"tft"-7^o [3. 3. 1] ;t>-3-*^t:>S 

- ( 2 - HJ 7Atoyf;K>i;;l.) T ' K7v;U»S (Hflfc#l3 3) 
2-**7-3, 7-^Tift:-77a [3. 3. 1] / t> - 3-*;l<f >g 

- (3- h U 7/U*n /^;K7-7/l/) 7; K^vUMS (flJI£0»J 3 4) 
2-**7-3. 7-^Tiff->^D [3. 3. 1 ] y * > - 3 - * A,# 7® 

- (4 - h 'J 7Ato/fM>J>A) T ^ K7v;U&E (HJfi{!»I3 5) 
2-**7-3, 7-^Tifk'i/^o [3. 3. 1 ] J t>- 3 -#;Utf"7& 

- (4 --^yf-Zl/T i /^7^;U) T ^ F7v;U&i£ (lllrfiftl 3 6) 
2-**7-3. 7 -i^T-tf f-7^a [3. 3. 1 ] y * > - 3 - * ktf yWt 
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WO96/30372 PCT/JP96/00742 

J 

_ (4 _x h + T S K7v;US?ig (ftflfctfil 3 7) 

2-**y-3. 7-5?T1fh*i/^D [3. 3. 1 ] y * 7 - 3 - * A># 78 

_ (4 - y ^zLflKy ^Jl) T i K7v;U»ig (H»I60»J 3 8) 

2-**7-3. 7-^T1ftf-7?o [3. 3. 1 ] 7 * 7 - 3 - * ;t>*78 

- (3. 4-^?do^>^) T $ (H»J3 9) 
2-^-^7-3. 7-i?7f h^^n [3. 3. 1 ] 7 ± 7 - 3 - ft yWt 

- (2-^X-;U) /f^7; K^^UBfi (H»J4 0) 
2-**7-3. 7 -^Tlf fcfi/^o [3. 3. 1 ] J +>- 3 - ft;U*"7B 

- (f'J 3 -4*- y f-rtO T ~ K7-7;bSfM (HSfcflM 1 ) 
2-**y-3. 7 --7T1f fi/^a [3. 3. 1 ] V 7 - 3 - ft A* 78 

- (try 4 --r*- yf-AO t j K77*m (HS&ph 2) 

2-**7-3. 7-7T1ft:7?a [3. 3. 1 ] J i~ 7 - 3 - ft A-*' 78 

- (i-7 9 U 7- 2 A- y^A) T i K7"7ASfifi (HSIfefll 4 3) 
2-**7-3. 7-S>T-tffcTS/?o [3. 3. 1 ] J i~ 7 - 3 - ft A*"78 

- (2-t7f^) T i F7VAB& (HiSEM4 4) 

2-**7-3. 7-^T1ft"i/^o [3. 3. 1 ] 7 * 7 - 3 - ft A-#>8 

- (t7^U>-l--f^-^^) 7; K7v;U8£ (HJfcftU 5) 
2-**7-3, 7 -S?T1fh"'>^n [3. 3. 1 ] J + 7 - 3 - ft Atf'78 

-7^W; K77Aifi (HJfcflM 6) 

2-**7-3. 7 -i?T*f\zi/9a [3. 3. 1 3 y * 7 - 3 - ft >& 

- (2-y h + i/7xW) T$ K7v;U®£ (HSfe0>J4 7) 
2-**7-3. 7-^7f f->7D [3. 3. 1 ] J + 7 - 3 - ft A* 78 

_ (3 _ y h*->7x*^;l/) T ~ K7VA-BS (HSfeflU 8) 

2-**7-3. 7 -S>T1f t--7?n [3. 3. 1 ] J + 7 - 3 - ft 78 

_ (4 _y T i K7VABE (ftttOM 9) 

2-**7-3. 7 -5>T1f t'T^a [3. 3. 1] y ■*->- 3 - ft A-*7» 

-7*oh*ATi K7V^»i£ (H»J5 0) 
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2-^-^7-3. 7-*JT*\£z/9b [3. 3. 1 ] y 3 

2-**7-3, [3. 3. 1 ] J + 7 - 3 - 1> *#>Wt 

K7V^iia (H»«5 2) 

2-**7-3. 7-^T-!fb"7^n [3. 3. 1 ] J ± > - 3 - * >» 
-•>?D^Df;Mf;i/7; K^v^aH C^Sfi^J 5 3) 

2 -;j-*7-3, 7 -'JTWsfa 13. 3. 1 ] y -f-7 - 3 
- ( 2 - yf^n^i*) T ~ (^tt«5 4 ) 

2-**7-3, 7 - : JT*f\£i/9a [3. 3. 1 ] y 3 
--yfaff-frT i (Htt«5 5) 

2-^-^7-3, [3. 3. 1] ;t>-3-*At:>8 

-•>^D^>f;t,7; K7-7^»tt (£tttt5 6) 

2-**y-3. 7-^T-tfh"i/^D [3. 3. 1 ] y * 7- 3 - * 
--/?a^Wb7; (*JS015 7) 

2-^*7-3. 7-i?T1ffc"i/*n [3. 3. 1 ] y + > - 3 - * 7ft 
-(2. 2. 3, 3 -r h7/f^y?o7 , D bVU) T $ K7v;Hfc£ (^SiM 
5 8) 

2-^-^7-3, 7-^7fb'->?o [3. 3. I] yt>-3-*^t^8 
--7?n^*-7;uy l K7v;u&£ (^SI#J5 9) 

2 _ t+7 - 3i 7--Wt*->?o [3. 3. 1] ;t>-3-*A.f>» 



2 -**7-3. [3. 3. 1 ] y 3 

a) 7- (t e r t -7* - 2 -**7 - 3. 7-^T1fk"i/ 

?o [3. 3. 1] ;t>-3-*^>B(4-^>^t*J/'<>yA)7 

$ K 




H 6 1 
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mmmi 3 -a) tffi&<DJj&T:\ 4-?aa? i-;UgjE®©ftt> 0 ^ 4 
y y;l,?!r*i/7 x.-JWm (820mg)£HH\ fSfi60>J 1 - f) Ti#^n/c7- (t 
ert-^Ki'*^^) -3, 7 - i>T«f 9 a [ 3. 3. 
-2-*7 (409o]g)<i:OS®fl:£$l (805mg)£#fco 

b) 7- (t er t -7 h -2-**7-3, 7-ynftTS/ 
?o [3. 3. 1] ;t>-3-*W>i (4-tKa + ^>^;0 7; F 

7 _ ( t e r t - + - 2 -**7- 3, 7 -S>T1f t"S/? 

a [3. 3. 1] ;t>-3-*^f>i(4-^>^W+i"<>^;b) 7; 
K (533ig)©y 9J-k (10ml) SttK 1 0 96/<9 9 J*) (lOmg) £fiD;L. 

tK^B^T. l£tl Wtl^L/co Sl&ffi*«iS»»lgL^Bfk^^(354ing) 

c) 2-**7-3. 7 ->J74f [3. 3. 1 ] >/ 3 - rt/l*7 
S| ( 4 - t K a AO T ^ K7 7/l/SiS 

7 - ( t e r t - + -2 -**7- 3, 7-i?rif\£i/9 

a [3. 3. 1] ;t>-3-*^'>8S((4-tFD*^>^) 7;F 
(340ng)J:9. nmmt-b) tiHO^ftTiift^ft (110Bg)*»A:o 
HJfct?!16 2,6 3 

2-**7-3. 7 -'JTWi/ta [Z. 3. 1 ] y * 7 - 3 - * Jl* >& 

- (3, 4 - 7t Yaf-i/'OiSA,) T ^ Ktttt£ (flife#J6 2) 

2- **7-3. 7-"7T1ft--7^o [3. 3. 1 ] ^ * 7 - 3 - * Jltf >& 

- (4 - t Ko*->- 3 -/ h*-7^7 7A0 T ~ K7vA.»g (Hffiffl 6 3) 
ftttftl 6 4 

3- (N. N-^/****'****) -3. 7-7Tift"7^o [3. 3. 
1] ;t>-2-t>7v;Hj[!l 

a) 7- ( t e r t -7* h**>* A^'-AO -3 - (N. N-^>f"^*^<* 
-TA0 - 3.. 7 -5>T1f h"-7^D [3. 3. l]y*7-2-*7 
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mmmi- f ) T#£tt^7- (tert -3,7- 
>>T-tft*->?o [3. 3. 11 Ji->-2-*> (600mg)©N. N--7y^A* 
UTi mm (12ml) C *&T. *'J^-t er t-^h^K (841mg) 
£in*g£KT2 o#l!lfi#Uro 5£?££7RftU n. n-s>*****><* 

-f;U?o5>f K (0. 690ml )£l!D;U -e©££2 O^fflffi^tfco 5CS&£7j<Ki£ 

n*7/.^o7hr77-< - (£«£i£ : ?oo*u-y *y -;kz>&££&) 

ICT»«LMlT:£tt (549ng)*»fco 

b) 3- (N. N-2> "3. 7 ->>Tif t'i/^a [3. 3. 
1] y ■#->- 2 -^->7v;l/»ig 

7 - (tert - ^h + i/*^t'-/l') - 3 - (N, N- f-***/<*-f 
A) -3. 7 —7T1f b"->7o [3. 3. 1 ] y t- > - 2 - * > (540mg) J: 0. 

mmms-b) tmmo^mrmmit^n (66.omg) &m~o 
mmm 6 5 

nsfi«d6 4 tmm<o^mv. 3- (tr^ys*:/- 1 -3. 7- 

^T-tfh*->^n [3. 3. 1] y 2 - * > 7 v ;U8£££fi!c L/c 0 

HJfetfJ 6 6 

3 _ Tt ^;| / _3, 7--7T1ft"i/^n [3. 3. 1 ] J ± > - 2 - * 

a) 3-T-fc^A-7- (ter t -7* h*->*AsK-*) -3, 7-^TIfb" 
-> ? o [ 3 . 3. l]y^->-2-^> 

flttffll - f ) T»£ftfc7- (ter t -7' h + >* A *-A) -3, 7- 
^T+ffcf^n [3. 3. 1 y J i-y- 2 (2. 30g)K&7KSE& (10ml) £ 

SO*.. 1 2 0"C-C2B#Pigtni&Lfco 5^C^/-^ (15mi) £fln*.. SISU 

<&ftsm7K^so^.ft^^A-cttmL/co wts®^5 %5S®*^^ u 7a?k. & 

<t&® (2.45g)£®fc 0 
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b) 3-T-trf-^-3. 7-9T1f\£i/9a [3. 3. 1 ] 7 * > - 2 



3-7tf;l-7- (tert -7' h - 3. 

?o [3. 3. 1] y^>-2-*> (1.00g)©^^ODy^> (8Bl)»jftlC 
7k&T> h'J^^tofta (8ml)£fifl*3 0#l8lfg#Lfco 5ES?££S*§U 13 

£*^IU^M*ATfc*M»Lfc« SS^ftfiif^ (IOidI) 
0. 2NSfb*f-ft9i^^ (12ml) £iTFL 1 BHmfcLfcfc»«Lfc. & 
&£x*y -;U«k?)lffefirSC kiz£*)mm<t'&® (395mg)^#/c 0 
Hflfcffl 6 7 

3 - f/<o^;l- 3. 7 -yrif t"i/^o [3. 3. 1 ]/:>->- 2 

a) 7 - (tert -7* h*>£ ;U - 3 - tf/<o-f iW- 3, 7 ->>T«f 
fi/^a [3. 3. 1] ;t>-2-t> 

1 - f ) T$ <=>nfc 7 - ( t e r t - 7' h - 3 . 7 - 

S?T*ftTS/?n [3. 3. 1 ] J i-y- 2 (1.20g)©^?on^ * y (12 
ml) *#7\ h'Jif^7;> (2.09ml) Syt'Ao^^n^F 

(1.23ml) *»«fiT2 0#®mWlt-o filCffid 5 96»»*«* 'J «5^7k 
(15ml) £JHI/U ^ooyntjUIIIU, Wtt!£i&ftMr*-CifcfrU & 
7jc«g®ef- h 'J 7AT-&*£&gl£LSgrt:£fc (1.57g)£»fc. 

b) 3-f/<o^;l- 3. [3. 3. ll Ji->-2-*> 

nmm \ -io tmo-nmiz**)^ 7- ct e r t-rh+j/**^*) 

- 3 - &<u4A,- 3, 7 -yr-tf t*>?o [3. 3. 1 ] y 2 -*> 
(1.57g) J: (685mg)£f#/io 
HSfcffl 6 8 

3 -K>s;*jt-*S/**#-*- 3. 7-i?7ff->;o [3. 3. !]/•*- 
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7- 2 -•tyy?'i'&& 

a) 3 -K^^^^+i/*^^— ^- 7 - (tert-yh + ->*^'-ib) - 
3. 7-7T1ft:7?a [3. 3. 1] ;t>-2-t> 

li«H64-a) t^©^j£tlJ:0. N. N- 7 * f7P# )l'<*4 )l? a? 
4 Y®Rt>K)\^y y>\<** : s1i)l-#->l?v ; 7 4 F (0. 891ml )£fflt\ HJfe^l 
1 - f ) Tf#£ttrc7- (t e r t -7 h*777 A,*-)l) - 3. 7 - S?T1f f 
7?o [3. 3. 1 ] 7 t"7- 2 -*7 (SOOmg^OMft^ (399mg)£f#fco 

b) 3 -^7-7;l/**777^*^- 3. 7-7T-tft7?a [3. 3. 1] J 

2 -*77v;bK£ 

3 -^>7;U**777A--j^;U- 7 - (tert-^h^i'*^^) -3. 
7 - i;y-^t"i/^ n [3. 3. 1 ] y ** 7 - 2 - * 7 (389mg)0-7 ? o o / 9 7 
(3ml)?g&C tJc#T\ h'JyJljramm C3ml)^rtHlX- 3 0#BSl*#L^o 

«afamw7K^JDx.^K^ 'j-7AT'H$ttu ^^oDy^>rj6 

(5ml){"^PU. 7^/t^ (80mg) <DJ 7 T'a/xV - ^ (20ml) £f££-trax.»*£ 
U M'&^V7'D/NV-/t'ct0S^H B B t^:ti:J:DSi^i (175mg)£& 

mmm 69.70 

(1R, 5S) - ( + ) -2-t+V-3, 7-7T-tfb'7?a [3. 3. 1] 
j -)-y- 3 - ft Jltfym-y? o^>fA7 ; h'7v;l$i£ (HJfcflJ 6 9) Stf 
(IS. 5R) - (-) - 2-t+7-3. 7-i^7f t^?o [3. 3. 1] 
j ±y- 3 -77 )\,#ym'>9v<y1->l>T i K7V^&£ (H5ICT7 0) 
a) 3. 7 --7T-tf tf-7?o [3. 3. I] y^7-2-*7 

Hflfeffll - f ) T®£nfc7 - ( t e r t -7 h + -7* ;i^-;t/) - 3, 7 - 
•7Tifh"7^n [3. 3. I ] J i" 7 - 2 - * 7 (6. 40g)© l , 4-7**-*7 
(50ml) NigffcTkffi- l. 4 -7*4-* 7 (50ml) £tD;L. gi&JCT l 

^fflffi#tfco K£c;ft££$8Lft£ll0tfi**'J^ (5.5lg)7kigft. ilTjclSSSE^ 
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b) (1R. 5S)-3. 7-i?T1ft"^^D [3. 3. 1] ;t>-2-t> 
L-©:Hg*£&tf ( 1 S. 5R)-3. 7 - S?T«f t'S/^ o [ 3 . 3. 1]/^ 

3 7-^Tift"i/^a [3. 3. 1 ] ^ ^ > - 2 - * > (2. 98g)©x? / - 
>imm (30ml) (18 0°C7jc?S±T L-?i5®f (1. 60g)©x* J - )l (35ml) -7k 
(7ml)S-^M^Jn^^ST 1 2 OCTJJfSL^o ^ffl <T L 7 
-ybS^7K©ig^J:0^ H B H 1-6Ci:(r«k*) ( l R. 5S)-3. 7 - -^Tlf 
f>?o [3. 3. 1 ] J ±y- 2 -*yL-WEW& (1.20g)*»fc o £fc. 
&®£iIfiBLg^C0tK# 'J t7A (996mg)7ki£&> &7jcB£gf:f- h U A£m&Jjn 
£5 ?ao*;U/*Tf*iik M^i^V-^ (20ml) K 

&*?L8 0*C7jc?&±-CD-/S5^ (1.06g)©x* j - ;i (30ml) — 7K (6il)fi^ 
&fo%Mz.mET4 8B#P555[{St/co ffrft-r L / 9 J - Mktfik<D 

6 ZklZlit) ( 1 S. 5R)-3. 7-^Tift-^^a [3. 
3. 1] 7 -*->- 2 -^->D-S5Sf^ (771mg)^»f>io 

c) (1R, 5S) - 7- (tert-rh + i/*^iA) -3, 7-S>T1f 
£->?n [3. 3. I] ;t>-2-t>SC/ (IS. 5R) - 7- (ter t 
-:7h*^#;l-1?x/t,) -3. 7-^Tift"'>^D [3. 3. 1] y^>-2- 

( 1 R, 5S) - 3, 7 -2>T1f [3. 3. 1] yt>-2-t>L 

1. 4-^^+-9"> (20ml) -* (20ml) tK&T\ S 

W (1.36g)Rtf*^- t e r t -7f-A>*-sK*- h (832mg)£JlO;i. IStl 8 

A?««»»*LT, (1R. 5S)-7-(tert-7h*->*u:-;l,) 
-3. 7 -i?T1fh*i/^D [3. 3. 1 ] ^ + > - 2 - * > (892mg)£'f#^o 1^ 
«I:(1S. 5R) -3, 7-S>T1ftfS'*o C3. 3. 1 ] y 2 -*> 
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D-ffiSStfe (751mg)J:0 (IS. 5 R) - 7 - ( t e r t -7* h 

-3. 7 -^Tlf t"7?u [3. 3. 1] y-J->-2-*> (583mg)£#fc 0 

d) (1R, 5S) - 7- (tert-^F + i'**#iA) - 2-t*V-3, 
7 -^T-tf t"->?o [3. 3. 1 ] y 3 -il Jl a Ky1-)],T I 
VRtf (IS. 5R) - 7- (tert - 2 -**7- 
3t 7-v?rif h"->^o [3. 3. 1] ;t>-3-**#>iJ/?o'<>f A 

7; K 

mmmi 3-a) tssio^iit 4 - ? o o 7 x - ^fts©ftt> 0 1: •> ^ d ^ 

y*7#;U**7&£ffll\ (1R. 5 S) - 7 - ( t e r t -7 

;l/)-3. 7 -i?7f t:7?o [3. 3. 1 ] y 2 (240mg)J:9 

(1R. 5S) -7 - (ter t-^h*^A*-*) -2-t*V-3. 7 
--7T-?£i/?a [3. 3. 1] ;T->-3-*At^8i'?o^>f;l7;F 

(350mg)£»/c o (IS. 5R) -7- (t e r t - 7h 

;U)-3. 7-5>T«ft:;/?a [3. 3. 1 3 V +■ > - 2 - * 7 (200mg) £ 0 

(IS. 5R) - 7- (tert-^h + i/**^*) - 2-t+V-3. 7 
-S?T-tf t*->?o [3. 3. 1] ;t>-3-*;lt^8>^D^>^7;K 

(253mg)£»fc 0 

e) (1R. 5S) - ( + ) - 2-t+V-3, 7-^7fb"->?o [3. 3. 

1 ] j -}-y- 3 a^>f-^T S K7v;i/®i£&tf (IS. 5 R) 

_ ( _) _ 2 -**7- 3. 7-^T1ft*i/^n [3. 3. l]y^>-3-* 

(1R. 5S) - 7- (tert - 7' h - 2 -**7 - 3. 

7--7T1ft"7?a [3. 3. 1] ;t>-3-A^t^li->7D^>f^7; 
K (345nig)J:0. HSfc#J6-b) t^iO^^t? ( 1 R. 5S) - ( + ) -2- 
^ v _ 3 , 7 -^y-tf e-77a [3. 3. 1 ] J + 7 - 3 - ts Jltf 7^7 ? o 
^>W; K77;lSi (174mg)^?#/Co (IS. 5R) -7 - (te 

r t-7h*2/**#-*) -2-**7-3. 7-7Tifh--7^a [3. 3. 
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j 3 j + y- Z-ti)l#y&is9aK>1-A,-7 i K (250mg ) «k 0 ( l S, 5R) 
_ ( _) _ 2 3. 7-771ft"7?D [3. 3. I] ;t>-3-* 

HffiflJ 7 l ~ 7 6 

(IR. 5S) - ( + ) -2-**7-3, 7--7T1ffi/^o [3. 3. 1] 
y 3 (3, 4-7/ h^7^>7;l/) 75 K:7v;l«£ 

(ISifi«l7 1) 

(IS, 5R) - (-) -2-**7-3. 7-77^fh-7^a [3. 3. 1] 
y - h> _ 3 -^;u^>S- (3. 4-7 / h + 7^>7;U) 7 $ K7 7^8fi 

(Htt«7 2) 

(1R. 5S) - ( + ) -2-**V-3. 7-77-ft:7?o [3. 3. 1] 

(4~ / h + 7^>7;U) 7; K7V;H|Jg (^J|#J 

7 3) 

(IS. 5R) - (-) -2-**7-3. 7-77iff7^o [3. 3. I] 
ji-y- 3 (4 h*7^>7;iO 7 i K7 7^»» (^Sfcffl 

7 4) 

(IR, 5S) -( + ) -2-^*7-3. 7-77tft-7^D [3. 3. I] 
j+y-Z-fifltfym- (3-^on-4-y h*7-w7;lO 7= K77A 
8*£ (fgffiti! 7 5 ) 

(IR, 5S) - ( + > -2-**V-3. 7-77tft77a [3. 3. I] 
;+y-Z-f3Jl*ym- (Z-7n,*a- A- * h*v"0 7*) 7; K77 

>n*£ inmmi 6) 

H«fe0!!7 7 

(IR. 5S> -2-**7-3. 7-i?71ftV?D L3. 3. 1]^^> 
- 3 (4 -y h^7^77;U) 7 5 K - 
a) 5-7n^iDf>B$xf;l 
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(1) 5 -7o^ 3J^>®^£(DKg 



HOOC 



Br 



EtOOC 




Br 



XT 

N 



£Sfc (^18g)©x^y-;K375ml) 5 -ynt-^f >®Kl00g. 

495mmol) £Jn>l 2 4 B£IBIS86Lfc&. L/c, SIzSOjc 

(150ml) S^^+-tT->(400ml) &Mx.tz&. m&frm-f- h U 0 A(36g) £JH;tT 
**UL^o W®Ji£#»&> 7KJf£^*"*>O50inK 100ml 1 HI) mSffit 
/Co W®li££fc>-£TifrfiI&i&7k(100ml) T&#L/c„ HE*!*** h U * ^ 

(30g) so^tt^uog) $-]!nix.-c5or(-Tio^p^j!ni»t^o ^^^-tr^-r h£ 

ffl^T«*b. ^+if>(250ml) TftfrLTCo MI*tft»^*)^TaEi»t 

/Co 

'H-NMR (CDCU) 1.42(3H.t.J=7Hz). 4. 43(2H. q, J=7Hz). 8. 43(1H. t. J=2Hz). 
8. 840H. d. J=2Hz). 9. 13(1H. d. J=2Hz) 

».£ 40-4 1°C 
(2) xn^ >mfrt>®Wk 



xn^>gfc(2.0g). H3K3.11g) . S{fc**xX,(2.32g) 150 "C 

(#fi) (:T4NHB«#LfcSL H*(1.30g) fcitfll U ^C, 
ftfflmWLtZo Pl&ZAO'CSTfttQLt^ x*y-;K0.90g) &mTLtz 0 m 
ffi£KT20#|B!8!tf L/i&. ftUS0'ClzT30#mMW Ltz 0 glfctt£MlwKU 
^:/*>(13.0il>£tf*(7.6inl) £fifl*./co *te«#"r\ £BK**:M* «J * A£ 




Br 
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£#fitLr^ ***^^^xi.5bix 2) x-wmihLtzo ^mm^t>itx. 
ii) &K&mi**3r& 

•=.3f->itU00g)«D 1 . 2 -s;^DD^>-t*>BiBttC mm%m%.T. 70 

•c cna) kt, mwr. **(4i.9g> w&it**-n,a\.\%) *w»»tu 

/Co »T**7SU 150 °C (ttS) (-T1.5 NrH«#Lfc8U H*(41.9g) ££Zn 
Lfco 180 *C (ttfi) KT13»*lffl«#LfcSL **(12. 5g) *3£(CiMnLfc, 
3 l*IBHt#bfc&. SlEa*50"CST^Lfco S^ICX^y -;K44.9g) £ 

(100ml) „ ^y^X75nil)&tfi^y--'K5Bl) «-li*llDx.fc», ^g(lT12ra 
ffi^Lfco M&Srfll&U KSi^;K300ml) Tifcf£U atfctfco n^txtz 
Bfl<J^CDiM(221g)^^'^ >(750ml) & 7R(750ml) KSfiU «#~r\ 0c&# 
•J7A(95.5g) Stf^BSS^ h 'J ^ A(107g)£JHftj!HJX.fco iM#5c£K&A?L 
fc;t^»SLtSi, ^ffiL/-o tR1£^7**>( 100ml) T'fSlrtiiJ L/i 0 Ifttl 
7k(500mlx2)&tf&fn££*(500nil) T'0fcfti*SU h 

(123g.iRm67%) £«E*feBAfcLTf*fco 
b) 5 -i/7;-3f>iif* 



(1) i/T>ft«{C«fc5-h'J^fl: 

>ry{tm ( I ) (98*. 45. 68g. 500mmo 1 ) t ±I£M a ) Ti# t> 5 - 7' o 
^E-^rif- ygfcxf-MlOOg. 435mmol) O : J J *)l*frl>T I K(500ml) 



EtOOC 



Br 



EtOOC 



CN 
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(500ml) . 5%mm* 'J 7A7fc$gj&(l00ml) %mKMz-tz 0 3.25N&M£f5t&:J- h 
•J 7A7k&&(360ml) £rt&£30r~40rc£o£9K25#(Bl7!M*Tj«TU |i] 
UiZX l B*l8!flg#Lfco 28XT y*xT7k(45ml)£l*g££20 o C~30*CC 

/-o *T&J§££fc>-£T I0fc&i£7jc (200ml) „ fi&fn££7fc (450ml) -C«Jfc**tfc« 

SffiLfCo g&^/^y-^OOml) -7jc(500ml) J: *)m?B<tt% C £: K<fc 0> 
5 - i/T J >fifti^;K58. 83g. iR^773S)£z&frfe&i?B i LTWfco 

•H-NMR (CDCh) l.44(3H. t. J=7Hz). 4. 46(2H. q. J=7Hz). 8. 570H. t. J=2Hz). 
9. 04(lH. t. J=2Hz). 9. 40(lH. t. J=2Hz) 

FAB MS(m/z) 177CMH* ). 149. 136 

M£ 85-87'C 
(2) -7^r ^Mtti: J: 5 - h U Mb 

Bull. Chem. Soc. Jpn. , 6 1. 1985 (1988) KiSlfc 
OjjmtmmzLT-h >) >MtZn^t~o W-^A (i:)(2.85g. 13. lmmolX 
E&;fc(2.56g. 39.2mmol) h 'J 7 x x;l,** 7 a >(13. 7g. 52.2mmoI) Oig 
7;l/3'>#IflTi:t, T-fe h — HJ /K300ml) £tlD;L> rt£60*CC:T 
1 ■fBfll^L/io £CS&K->T Wfc* h 'J 7A(23.5g. 479mmol)£J!JD;i> 20^re1 
«#LfcSU ±EIla) T#t>ti/t5 -7*at-3f->»xf-n/(100g. 435 
ounol) OT-tr h-M'KlOOml) ig&£Jjfl*., l*?£60*C®£ £JI# Lfco 22^K 
£CSi££S[&U St&x^M200ml) ROTEt&ft U 7 i*7R&S£(100ml) £ 
SDX.. MT30#H«#Lfc o 3£K*ffrU 10% ^3E^®-7- h 'J7A7K&& 
(150ml) £iD;iT30#IBIffi#Lr^ #ttLfc 0 *l§£raex^;K 100ml) TS 
IftttiL^o W®H££fr-t*\ fi&fn££7M50ml)t7k(50ml)7>^<f£&£?£, 3N 
iS»(150ol) -C«ft*»LA:. 3N£®IC J: I ^*II£Bt&x^7l 

(100ml) -dfttfflLfco ^l^t)-*TfiSfD^m7}c(50ml)i:7lc(50ml)*^' > i:€, 
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*U ffiSfJL «ffi»«tfco «««ry^/-^(150Bl) -*(150ml) 
{bf-BCirKJ:^ 5-->Ty-3f->»xf-;K59.ig. W77S)£e£.*§ B B B <k 

(3) ^ AJtt&K i -5 - h 'J >Mfc 

Bull. Chem. Soc. Jpn. , 48. 3298 (1975) 
0^pfttH«CLT-hU^fl:*!Tofe 0 ±EISa) T»&nfc 5 -7*o*x 
n^>S?x^;K800mg) „ 3 7{fc77 ') * A(58mgK gtK^'v ^7 M77mg\ S>T 
Wfc* >J ^A(453mg) fttf*U*At-7h**K(7fag)©i.3--;>yf-*-2- -f S 
y/'J 2; y >®j5jfc£T;l,:3*>gffiJaF{::TI*3£120 riCT4l*H«#L*: 0 K 
M/Xi/TttHSLfco *"«l«r«*ll*^ h M t?AT'£*U 

;U:^*-*>=1 : 3) d«kO«KU 5 - i/T y >8x*-*(438ng. «K 
$7lX)£efe&fii:LTfcfc, 

c) 5-7; y A fc* ^ U > — 3 - * >»xf-;U • "igifcig 

EtMt w ffl / tooc YT NH ■ 

S * N -2HC1 

H 

lUnrnol). KffcSfc (l.OOg. 5*wt)£tf£l*(l6. 6g. 4^S)/x^y-;U 
(300al>- *»B«T(5kg/c«»> „ 50*CT' 8 #®mWLt& 70*CT 1 

a*»*Lfco atft£*sE§*su a«^hAx>(50Bi x2) 

fc-*-Sfi£J»tt(32.3g) **ft^SBB(ti:LT»/io 

'H-NMR (DMSO-dt) 1.24C3H. t. J=7. 5Hz). 1.73(lH.m). 1.98(lH.m). 2.20(2H.«n). 
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2.5-3.4(6H.m). 4. ll(2H.q. J=7.5Hz) 

FAB MS(id/z) 187. 136 

K& 240-247'C (dec. ) 
d) 7-^>^-3. 7-^Tif t"i/?a [3. 3. 1] y^">-2-^> 



±EXgc) T*#£>ttfc&£li£&C32.3g) ;< * y - >>K300ml) &tf28* T 
h 'J O Ay K/y -M66.0g. 342mmol)^:flD^. 2 lOTjaBfc L^o 

©StE&tr, MK6.57ml. U4dbo1) £»TLfcSL »t»* U A(15. 8g. 114 
mmol) „ ^>^;l/^n'J K07.1nl. 149mmol) ^-tnix.. SS4WMU:o * 
©5l£&K. IMKl3.1il. 228mmol) £flO;LfcgL ^ES^L/co 8£&£10* ? 
i>»*»tt(100Bl) -ft»x^;K80il)"C^»Lfco *T«IB£10* ?x>8?K 
&tt(6tal. 40ml #1®) -CS^^ttffiLfco 7kl££*>i*\ MKT«#Ltt 
0<£fliK* U ^A^flDx., pH 9- 1 0 tU«, ftKx*-;Kl60il. 60rol & 1 

ftt*Cti:J:0, 7— <>5>A>-3, 7 -iST+n£*/9 a [3. 3. 1] / t 
>- 2 -*>(16.3g)(5 -s/yy x3f->axf-^^©JR*62X ) £$3ie.l£ 

•H-NMR (CDCh) 1.71C1H. d. J=12.5Hz). 1. 980H. d. J=12. 5Hz). 2. 10ClH.br s). 
2.20(lH.d. J=12Hz). 2.24(lH.dd. J=2.5 and 11Hz). 2.53(lH.br s). 
2.79(lH.d.J=llHz). 3.19(lH.d.J=12Hz). 3. 23C1H. d. J=12Hz). 
3.36ClH.d.J=13.5Hz). 3. 48C1H. dd. J=6. 5 and 12Hz). 3. 60(1H. d. J=13.5Hz). 
6. OOClH.br s). 7. 1-7. 3(5H. m) 
FAB MSCm/z) 231 




/ 0 \ 0 



EtOOC 



N -2HC1 * HN^J^ ~*Bn-N 
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132-134°C 

e) OR, 5 S) - 7-^>y*- 3, 7-^7ft^?a [3. 3. 1 ] J 



±£ISd) T#«a>n^ 7 3. 7 -S?T1f tf^o [3. 3. 
1] y i->- 2 -*>(200g)©/- j^y-zKLO 1) MT\ (-) -i? 

'0'/-f/U-L-S5» (L-DBTA) -7]c#H£)(326.8g)©y * y -M2.0 

i) jgft£in>u a B B B (7mg) zm*.. Sfi-ci 8^®an$Lfc„ tffajLfcejB*: 

i®U x^y-;K600ml) TftfrLfco »£tt/-*£ft£x* y -M4. 0 1) * 

JRU x*y-/K400ml) TifefrSL fc&T S C <»: K J: 0 (1R, 5 S) -7- 
ly*JA,-3. 7 --JTIf t*i/^o [3. 3. 1] ;t>-2-t>-L-DB 
TA£(180.26g. iR$35.3& 99. 5%e. e. J^tJz) **Sfel£fifc L"O»fc 0 

1 H-NMR (DMS0-d«) 1.59(lH.d. J=13Hz). 1. 82C1H. d. J=13Hz). 2.06UH.br s). 
2. 13UH.d.J=llHz). 2.22(lH.d. J=llHz). 2.25(lH.br s). 2. 79C1H. d. J=llHz). 
2. 93C1H. d. J=llHz). 3.05C1H. d. J=12Hz). 3. 32(1H. dd. J=6. 5 and 12Hz). 
3. 46C1H. d. J=13Hz). 3.5K1H. d. J=13Hz). 5.86(2H.s). 7. 2-8. K15H. m) 

FAB MS(m/z) 231 

fife* 177-179'C (dec.) 

[a] D = -92.6 ° (c=1.09. DMF) 

( 1 R. 5 S) - 7 -Ky*J)\,~ 3. 7 - ^Tlfh'i/ 9 a [ 3 . 3. 1] y * 
>- 2 L-DBTA£(75.0g. 127mmol)£ h ^x>(375ml) t7k(225ml) 

©fifcttllBBU JS#T, (&B*y^35.22gfc*75ml) 
£»TLfco 7KJg£ h;Ux>(150ml) TffttaSLfco Wt» 



0 



0 
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ft?2ZtlZ±t) (1R. 5S) -7-^>*^^-3. 7-S>T«ft"S>?a [3. 
3. 1] 2-*:/©h*x>jgjft(156g)£»fco -OS***©*** 

•H-NMR (CDCh) 1.71(lH.d.J=12.5Hz). 1. 98(1H. d. J=12. 5Hz). 2. 10C1H. br s). 
2.20(lH.d.J=12Hz). 2. 24(1H. dd. J=2. 5 and 11Hz). 2. 53C1H. br s). 
2.79(lH.d. J=llHz). 3.19(lH.d. J=12Hz). 3. 23(1H. d. J=12Hz). 
3.36(lH.d. J=13.5Hz). 3. 480H. dd. J=6. 5 and 12Hz). 3. 60(1H. d. J=13.5Hz). 
6. 00C1H. br s). 7. 1-7. 3(5H. m) 

FAB MS(m/z) 231 

Si* 108-11 0°C 

la] o - -42.7 ° (c=1.02. DMF) 

f) OR. 5S) - 7-^>^Ar-2-t+V-3, 7 - S?Ttf \£i/9 a [ 3 . 
3. 1 ] 3 (4 -/ h*S"OSW 7; K 



±EIIe)7»^fc(lR, 5 S) - 7 -'OS?*- 3, 7-S>T1fh"S/ 
lu [3. 3. 1 ] 2-*>©h*x>**(156g)(I4 -y h*5"0 

S>rt>-f V2/T-**- h (18.40nl. 127mmol)RO c h 'J if AT i XI. 78ml. 12.7 
owl) £JD/tSd£L/c 0 30#&. 7 o-? h 7* 5 7 4 -#tff{l£ 0 4 - / 

Fti/O^H Vi/7t- h©*£#£giiiU -e©*£#(0.87 
ml. 6.03mmol) ^ilfiOtfco £ £K30#R8&5iE Lfc'dL 5lfcfc£-7kft Ufco 
^t7^r h£ffit>T«£U ft h*x> (100ml) T'ifct>i£^io «&£5!&?x 

mmfitmfcm-i- v (& 50mi)-c«i&&# 

L/Co IS7jclK^r^S/^ASCfS1±i^(l.47g) £flnx.££KT30Mffi#Lfc o 
7i§S)^«iU m^m^btzo mmzz.?J -;K60ml)£;&l!;i, ??K&E» 
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tgU (1R. 5S) -7-'<>2>*-2-**V-3, 7 -2>Tif ITS/* o 
[3. 3. 1] y-r>- 3 (4-y r + S/'O^AO K(51.4g. 

•H-NMR (CDCla) 1.72(lH.d. J=13Hz). 1. 97(1H. d. J=13Hz). 2.20-2.30(3H.m). 
2.65(lH.br s). 2.86(lH.d. J=10Hz). 3. 12(1H. d. J=llHz). 3. 41C1H. d. J=13. 5Hz). 
3.50(lH.d. J=13.5Hz). 3. 70-3. 90C5H. m). 4. 46UH. dd. J=5. 5 and 14.5Hz). 
4.52(lH.dd, J=5.5 and 14.5Hz). 6. 85-6. 90(2H. m). 7. 10-7. 35(7H. m). 
9.83(lH.br s) 
FAB MSCm/z) 394. 272. 229. 121 

[a] D = +17.5 ° (c=1.08. DMF) 

g) (1R. 5 S) - 2 3. 7-^7«ft"v?o [3. 3. 1 ] J ± 
y- 3 -*A,#>m (4 - ^ T ~ K 

±EXSf ) TftZtlK ( 1 R. 5S) - 7-<>^^-2-ttV-3, 7 
-y7f k'^^n [3. 3. 1 ] J + > - 3 - ii >Wi ( 4 - / i/O 'J 
)l) 7 1 K<Dffl£j£®(51.40g)CDX:? J -;K490ml) m&iz&'iy U 

(7K7>55P(7.36g) £iD;U 7K^Bi^T(5kgf/cm 2 ) , l*3E60'CT'5. 5 5IBI1I 
WLtio te&£fl:£U x*y->K283ml) Tft^iifrC tKiO. ( 1 R, 5 
S) -2-**7-3. 7 -itT-V \fi/9a [3. 3. 1] 
>& (A- / Y**sf<y s Jk) 7 1 KOx; J -;U&&(652.7g)£f#fc 0 

'H-NMR (CDCU) 1.87(lH.d.J=13Hz). 2. 02OH. d. J=13Hz). 2.19(lH.br s). 
2. 61 (lH.br s). 2. 89(1H. dd. J=2 and 12Hz). 2. 95C1H. dd. J=2 and 12Hz). 
3.05(lH.d. J=12Hz). 3. 24(1H. d. J=12Hz). 3.79(3H.s). 3.84(lH.s). 
3.85(lH.s). 4.39(lH.dd. J=5.5 and 14.5Hz). 4. 48(1H. dd. J=5.5 and 14.5Hz). 
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6. 86C1H. d. J=8.5Hz). 7. 27(1H. d. J=8. 5Hz). 9.80(lH.br s) 
FAB MS(m/2) 304. 261. 195. 121 
[a] D ■ +42.0 ° (c=0.545. DMF) 
M* 93-95'C 

h) (1R, 5S)-2-**7-3, 7-^7ffi/?o [3. 3. 1} J i~ 

>- 3 (4 -/• Y*ri/^yj)i) tiy- 7-?jm& 

0 0 0 0 

HN^V ^OCH, W^jy ^OCH, 

7v/t,&lg 

±ISIgg) T'#t>nfc ( 1 R. 5S) - 2-t+V-3, 7-7T«fe-7? 
a [3. 3. 1] ;t>-3-*U:>8 (4-^ 7; K©x 

*y-^&&©-5 5620. lg£63~~65*CKjjn&U * - C 7 v;U&(14. 05g. 121 
mmol) (D2.9 J -;K550.8tnl) &i!££1.5 B£I8! tN+TSTFL^o ffi#~F\ Si&K 
tfrfflL/.i*£ H B B £atJfcU £«-f*CtirJ:0 (1R. 5 S) -2-* 
+ 7-3. 7-^T-fh'^^a [3. 3. 1 ] / 3 -*/l/sK7» ( 4 - > 

h*7^>7;U) T i F • 7-7^^(42. 65g. (1R. 5 S) - 7 -^7-7 ;U- 
3. 7 - 7T1f t"7?o [3. 3. 1] yt>-2-t>-L-DBTA^b 

'H-NMR (DMS0-d«) 1.77(lH.d. J=12.5Hz). 1. 97C1H. d. J=12. 7Hz). 
2.20(lH.br s). 2.54(lH.br s). 2.81-2. 85C2H.m). 2. 96-3. 07 (2H. in). 
3.64-6.68(2H.m). 3.73(3H.s). 4. 31 (2H. d. J=5. 69Hz). 6.57(2H.s). 
6.89(2H.d. J=8.57Hz). 7. 24(2H. d. J=8. 48Hz). 9. 64-9. 68C1H. m) 
FAB MS(m/z) 304(MH* ). 121 
[a] D = +33.1 ° (c=0.61. DMF) 
M* 176-177'C 

mmm 1 - 7 6 ®<t£®®m&ttvm<t¥M&$:z% 1-26 izmto 
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itt£Wi s t a r 7? h (200 -350g) a>£»£ftfclK**&Lfc l 0 £35 
(v/w) ©*£*& (50mM Tris -HCl. l20mM NaCl. 5mJI KCl. lmM MgCU. 
2.5mM CaCh ) "ftt^^t^Xlf;, - h £ 4 *C Kft^tt #£50000 

xgT2 0&li*<i>£ttU Hbil/:^l/7 r-£l 0£S* (v/w) 
dUSES-fr*:,, 7fcft*K l iflHttiBSU 4 riCfl^tt^^ 5 0 0 0 0 x gT'20 
U ibtlfc^L-; OfggS (v/w) ©8«&KffS 

SffiS©£G5f»K£L owr yiOJS CJ. Biol. Chem.. 
Vol.193. 265-275, (1951) ) TSIStfc, 

( 3 H) -if-r ^ ;/>©*§£ (4 P a b r e z aH©£& (Molecular Pharma- 
cology, Vol.39. 9 -12. (1990) TMSLfc. 9 0 0jE/g©$3o& 
£6®. 6nM C l H) -1f>r^->> (45nCi/tube) 5#a* ©«K©S*Hrt:£ 
fclSr^-f 1 2 mm* 7 5 mm©* U Xf- U >^a -7*T550 # 1 
©S»-f > + a^-S/a >§IT4 'CCfc^T 2 ^Iffl-f >+a^<- h Lfc*>©£ 

^M2mlt40^l/:i, tVT'/A, (t*7^fX?8) T'TOffcU 

( »H) 7^-7 >©££©$$(*. 0. 1 nM~ 1 mM©tt§*ffc£fc£3 , tf 
-f 7*a'<-7 3 >€-ffl^TPSHC»!I^L/Co 

S2 7C^©^^to I C 5 0ffit4#gft C S H) -IM" 7^ 7 7*S££50 
Kfl«UfclW^£fc©»KT&<So *+0*t!Hfk^«ABT-4 1 8 14, 3- 
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£8*012 (K'<S >ttfflflFJB) 

K'<£ >ttffifEffl(2. NagyWSU. Neurochem.. Vol. 43. 1114-1123. 

(1984)] C«l*W6Lfc. 

Sprague-DawleyS©7 ? hfr £»fcKI**ttWK** N - 2 - h Fo + ^xf 
/ue^^-N' - 2-x*>x;l*>ft (HEPES) (pH7. 5) 5mM 
Tig®L/.:0. 3 2M©^3ll2m 1 ^X-f^a^l^-O^- 
fcfli^TiSHffcLfco h*H©Wffc8*T5m 1 K#RU 1000x 

gtl o^rai§'C^*lt/co :©^HbnMi/7 hiI8lt< o&u c 

Lfco ibn/:^^; h£HEPESIS8r>3tSte+K#1&£-tf\ 
i:f^o/:Percol liSK^l 10%&tf7. 5 %<k 9tt£HJI**£ 

P e r c o 1 1 ^BE©±lcaiSt^o Ctl£ 1 5000xgT2 0 #B!it>i>#Si 

M%l®mmi2SmM NaCl. 2. 4mM KC1, 3. 2mM CaCh . 
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1. 2mM KH 2 PO4 . 1. 2mM MgSO*. 25mM HEPES, 
1 OmM zTWm, ImM T * a )l t" y Sfcg. 0. 0 1 mM ^*/U^>J>) 
8ml Ti&f?L/c^ ^bCl 5 0 0 0 xgT2 0 frmM>0#&ltz o f# ^>n/c 
^•y h£?I»S3g»&C?f&83U 3 7-CT1 0^^>r> + ^<-> 3 >Lfco 
ftl^T, C *H) K'<3 > (Amersham. 40-60 Ci/mM)^®S?S^Sn^. SiSfc* 
0. I AtMO^SScL, IEK3 TCTSfrffiJ > + ^-> 3 ^f5:i: 

74)19- (Gelman type A/E)T'dti§U 7 >f ;b^-±C->^y h v-A^-ftSn 
Stffco C074 KH»K(0»Tlir2 0«-IB£i±, «EMt±^>7T® 

31 ;^-±ClSTt £C tCJ:*) (0. 2-0. 3ml 

/min) fcftLizo U&falRO 1 0 ^MfcifcO. 2ml^ fcfrLtz? 4 )19 
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SU^L/co HlfcKliJi&Wi star77F (170 -200g) S8t 

2 gpg (I^E : itB30cmx 30cm xjg$ 30cm. *RM : ifB25cm x H*f t 1 Ocm x £ $ 25cm) 

tf-c^b^y hjwhscas *an*ufc. ftrc, 

*©2 4t$mmz&w$s.ft£mK s.fomBf£m%.Ltz 0 a»«ffo3 o^ufc. 

4:S^ig7jc(r^jj? L/c X 3^-7 $ > (0.5mg/kg) ttt»ffc^tt(0. 1. 0.3. l.Omg 
/kg 18) £KTft5l/fco »#ttfT©5l£*"* 3 0 o»JTE» 
U *tt&±IS3 0 0#tL/c o *»©«J*KlT5l£»^*llann-Whitney©Utt 

t>^«l»##**«/MT»S* (MED) tu, 

*«flfffl©»«ttTilESffc*ai«tfc. itttWi starch (220 - 
300g) ^Vh^t'^-^th'JOA (25mg/kg. i.p. ) Rtf'<*h"*-*'#- 
M^A (300mg/kg. i.p.) TRftU »*tt4« t tTWMRK P E 1 0x7 
a >f-a-^*, JfiEflf £ffl t LTRIMRKPE 3 0 f7 o >^*-:/£Jf A U 

£fb*ffl«Lfc. 3K*l*£S*tt*li**U ftteffifi (O.lmg/kg) £02 Oft 
&±©(BiPg£*tf-C£i«ffiS (iOmg/kg ) £T'3&LTJS#M#-a - Urt>£8 
n%}&5-W&®lkE.%<t1) i 3 OmmHgJC^-rSfflfi^ft/hWxfcfflfi 
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(ec 3 o) h/:,S2 9i:-e©8i^t 0 zitztoo^urtm/xmrtm 



m.2 9 













tt6iS#flsJfl(ST) 
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X3t:7;>li7-; h£fflW.:in vivo <DsZ&&W&gftmo&.&itZi5\,*X & 
^©•^7fh"'>?D [3. 3. 13 J1-^m*fr\U igjl^n^ >t$3 H 

SfcHRsi: [1 1] ®ft*tlltt, [1] ©Wh"J/?o [3. 3. 1] 

10 4 



WO 96/30372 



PCT7JP96/00742 



*%w®m&j3&7 C/Tt^ffit^nii', £mteft%w.ns -ro?-af> 

?o [3. 3. 1 ] hT'fiiTf oCl £#T£S 0 
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i . [ 1 ] 



o 



HN 




N-R 



C5t*> Rtt-CONH- (CHR 1 ) „ -R 2 (5*;*. R' tefcmWi+XltT 
;l/*;l££SU mliO, lX(i2£SU R 2 lifift£ftT *> «kl^T 'J ->H£, 

li7A-^-A$$It. ) Xli-CO-R 3 (it*. R J (iT;l^;l/g, 75^ 
^/bt + ^lXli-NR 4 R s (5t*K R 4 &C/R 5 lilaJ-XliJIttoTT/l/* 



(n(i2Xti3£«-fo ) T£3 ft 5 So ) ) ) T 

TFSftS^TIf tf->?a [3. 3. I ] J ± >m*t*Xli*©mS-tI*S£ftS 



*Jfl fcfitre&So ) t*^5lE«©^7ft^?D [3. 3. 13 y 

3. R' ^7K^^T*Slt^2Ei£©^T^ft->^o [3. 3. 1] 7 

* > x (i * «d^s±31fs * ft s 

4. R 2 7^Sfe^ftTfc«J;^T'J-;U$X<i{I«i^ftTfc<k^->^aT;l+ 
;U*-C*-5»*^3Ett©^T1fk-->^D [3. 3. 1] J T^mm&Xli*® 

5. 2-^+7-3. 7-^TiftT->^a [3. 3. l]y^>-3-*^ 



-N 




(CH,)n 



2. 



R^-CONH- (CHR" ) m -R 2 R 1 . m&t/R 2 (ill 
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3 _ ( (s) -i-7i-Axf-AAA/< ; e-f;U -3. 7 - ! JT*f t*>?n 

[3. 3. i] 

3- C (R) -3, 7 - i^TIf f->^o 

[3. 3. 1 ] J + >-2-*>s 

2-^ + v-3, 7-^Tiff^^n [3. 3. 1 ] J 3 

- (1 --J-?* A) T ^ K> 

2-**7-3. [3. 3. 1 ] y*>- 3 

2-^+7-3, 7 --^Tif h'i/^o [3. 3. 1 ] J + 3 

- (2-^ + ->7x-;l) T;F, 

2-**7-3. 7-^Tift"i/^o [3. 3. 1 ] y 3 

- (3 -i h+'>7i^) 7; h\ 

2-;t*7-3, 7-^Tift:->^a [3. 3. 1 ] J + > - 3 - * 

- ( 4 - y h 4 s - x— Jl) Ti h\ 

2-^+7-3, 7-^Ttffi/^o [3. 3. 1 ] y 3 

2-**'J-3, 7-> ? T-9 i t-->^D [3. 3. 1 J y - 3 - 

2-^ + 7-3. [3. 3. 1 ] J +>- 3 

- t e r t -7*^;l/T~ h\ 

2-^-^7-3, [3. 3. 1 ] y 3 -*)l#>& 

2-^-^7-3, 7-2>T1fk"S/*o [3. 3. 1 ] y 3 

- (4-^oD'<>yA) 7; h\ 

2-**7-3. 7-^T-ft:^?o [3. 3. 1] y 3 
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2-**7-3. 7-*JT1f\Zi/9B [3. 3. 1 
(2 - ?do<>M) T S h\ 
2-**7-3, 7 -i?T*¥ [3. 3. 1 

2-**7-3. 7-S>T1flf$/?o [8. 3. 1 

2_^-^v-3, 7 -ztTIf \Li/?v [3. 3. 1 

(2-7;ltD'<>^;0 7; H\ 
2-**7-3. 7 -i?T1f t"->?a [3. 3. 1 

( 4 - t h ~? ^ K> 

2-^+7-3, 7-^Tift">^o [3. 3. 1 

(3 -/ h + S/'O^AO T $ K, 
2-**7-3, 7-5>T1fk*$/*o [3. 3. 1 

(2-/ h*X7>W 7; K> 
2-**7-3, 7-S>T1ftrj/*D [3. 3. 1 

(3, 7;F\ 
2-++V-3. 7 -i^Tif t"i/?o [3. 3. 1 

(3. 4, 5-h'J^ + ^>^) 7iK> 
2_*+7-3, 7 -i?T-tf fc"->?o [3. 3. 1 

(3. 4-yf^^t^>^)7;K, 
2-**7-3. 1 - s JT<f\ii/9a 13. 3. 1 

t4 _ (/<>>?;|/^+>) 'OvW 7; h\ 
2-:fr*7-3. 7-^Tiff^^a [3. 3. 1 

(3. 4 - *J 'OSW T • K 

2-**7-3. 7 -^Tlf fi/^a [3. 3. 1 

(4 3 -y r + fO^) T 

2 -**7- 3. 7 -^Ttfh'i/^n [3. 3. 1 



3 

Z-t})l^.y\ 



j±y- 



Ji-y- 



ji-y- 



ji-y- 



3 

3 -#;i#7& 
3 -£;i/tf">& 
3 

3 



y ■*->- 3 -ti)itfy\ 



ji-y - Z-ti)itfy\ 



j±y- 3 



J i-y 

7^7 



3 -tifrtfym 
z-tm^yfk 
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(3-?DD-4-y h+S/'OSW T $ h\ 
2-**7-3. [3. 3. 1] y^7- 

(3-7^*n-4-y h + S/'O?*) 7; K> 
2-**7-3. 7-^T1feS/^a [3. 3. 

(2- t it^y 7; h\ 

2-**7-3. 7-^7fk^;a [3. 3. 1] J+y- 

( 3 - tf- 7 ^ K> 

2-**7-3. 7-^T1ff'>^D [3 

(4 - 7 S K, 

2-**7-3. [3. 3 

. (2- h 'J 7^toyf/K>^) 7; K> 

2-**7-3, 7-^TlJ t fi/^n [3. 3 
• ( 3 - h U ^AtD^fM^-^;!') T $ h\ 

2-**7-3. 7 --^T-tf t"->^n [3. 3 

- ( 4 - h 'J 7*tnyfM>^*) T i h\ 
2-**7-3. 7--7T-tft"i/^n [3. 3 

- (4 -s^yf-rt/T ^ y r ^ h\ 

2-**7-3. 7-7T1ft">^D [3. 3. \}J±y 

2-^*7-3. 7--7Tifh--7^a [3. 

- (4-7i-/K>^) T; h\ 
2-**7-3. 7-771ft->^D [3. 

-(3. 4--^dd<>^) 7; K% 
2-**7-3. 7-^7-tfh*->^a [3. 

- ( 2 yf-A^T i h\ 
2-**7-3. 7 -9T1f [3. 

- ( h* 'j -7 y - 3 - >r ju- y *7U) 7 $ Ks 



3. 1] yt>- 

3. i ] ;t>- 

i] y*>- 
i] ;t>- 



l ] 

i ] Ji-y 
i] y*> 
i] ;t> 



3 

3 -jiJitfy® 
z--h)i*yWt 
3 

3 -rtA'tf 7& 

3 -#/i/*>& 
3 -£;i/*>K 
3 >8 

3 -ft;i/*">i? 
3 -tDitfy® 
z-tiJitfy® 
3 
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- (try 4 -jk- y n 

2-**7-3. 7 --7T1f b'^^o 

- (2 - T ^ Ks 
2-**7-3. 7 -v*Tif h'i/^o 

(f-7^ u> - i ->r^-/f-^) T 

2-**7-3. 7 - s JT*f f-7^o 

2-^ + 7-3. 7-2>T1f t*i/?n 
(2-;< h + ->7x^f^) 7; h\ 

2-**7-3, 7-^TIfh'^o 
( 3 - / ^->7i*fA) T i H\ 

2-**7-3, 7 - -7Tif h"^?n 
(4 - J h + i/7x^f/l/) T * K, 

2-^+7-3. 7 - -7T-tf ti >^ o 

7a f;bT * F\ 

2-^+7-3. 7 -^T-tf t"->^o 

i/? D7*a f;l/T = h\ 

2-^ + 7-3. 7-^Tift*^?o 

7 7'f ^7 i K> 
2-**7-3. 7-^T1fh*^^D 
S/? n7*a \zJlJf-JlT = h\ 
2-^-^7-3. 7 - ; JT*f )£i/9 a 
(2 - tl-Jl-fv^-tl) T $ h\ 
2 -**'J- 3. 



3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. 1 

3. 3. I 



j i-y- 3 -tultfy] 



j ±y- 3 



j i-y- 3 -tm^ym 



j±y- z-ts^^ym 



ji-y- z-*)i#y\ 



j i-y- 3 -tuirtym. 



Ji-y- 3-fiJitfy\ 



ji-y- 3-tJi^ym 



ji-y- 3 -ti)i#y\ 



j±y- 3 -fjtitfy] 
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ji-y - 3 -tuitfym 



ji-y- 3-ti)i$y\ 
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2-**7-3. [3. 3. 1 ] y ^ > - 3 - * ^-t' >® 

2-**7-3, 7-2>T-»ffc"$/*o [3. 3. 1] y 3 

2-**7-3. 7-S?T-»fh-->?o [3. 3. 1 ] J + > - 3 - * 
-(2. 2, 3, 3-fh7^W?D7'De;l)7;K, 

2-**7-3. 7-2>T1ffc"5/*o [3. 3. 1 ] 7 ■*->- 3 -*AsK>» 

2-**7-3. 7 -v?Tif t*i/^a [3. 3. 1 ] 7 i- > - 3 - * t\,$ y& 

2-pJ-*7-3. 7-^Tift"->^o [3. 3. I ] J + > - 3 - ii Jl* >Wt 

- ( 4 - t Kd* i/ly Vh) T 5 K, 

2-**7-3. 7-S?T1ffc"->?o [3. 3. 1 ] 7 3 
-(3, 4-^hKo*i/'<>yA)7;K, 

2- ^-^7-3. 7-^T-tfb'i/^a [3. 3. 1 ] J 3 -27^#>» 

- ( 4 - fc Kn*-> - 3 - * 'O^AO T i K, 

3- (N. N -3. 7 -S>T-»fk"$/?a [3. 3. 

1 ] ;t>-2-t>, 

3 (t'^'J 1 -fjJltf-Jl) - 3, 7-5>T1f t"2/?o [3. 3. 

I ] y ■#•>- 2 

3-T-t^;l/-3. 7-^7fb*77D [3. 3. 1 ] y*>- 2-*>, 
3 - f/<a>f^- 3, 7-^7fh"->?o [3. 3. 1 ] y 2 
3-^>s;***->**#i^-3-. 7-^7ft^^D [3. 3. I] J± 

OR, 5S) - ( + ) -2-**7-3. 7-^T+ft"i/7n [3. 3. 
1] y^>- 3 -*^^>»-i/?o'<>f-^T i Ks 
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(IS, 5R) - (-) - 2-**7- 3. 7 -iST*f£i/?n [3. 3. 

i ] y i-y- z-tDitfyWi-isttv^ymT i H\ 

(1R. 5 S) - ( + ) - 2 -**7- 3, 7 -yr+f fy ?n [3. 3. 

i ] y :t-y- 3 (3. 4 - yy h + y^y-y^) t ^ k\ 

(IS. 5R) - (-) - 2-t^7-3, 7-5>T1ftM/*D [3. 3. 

i] 3 -a^ya- (3. 4-yy h*y<yy;io h\ 

(1R, 5 S) - ( + ) - 2-3J-+7- 3. 7-^T1ft"i/^D [3. 3. 

i ] y^y- 3 -tiJitfym- (4 - y h*y^yy^) r $ K> 

(is. 5R) - (-) - 2-t+v-3, 7 -yrif fy^o [3. 3. 
l ] j i-y - 3 -***ytt- (4 - / h + y^yy^) r i h\ 

(1R. 5S) - ( + ) - 2-t + 7-3. 7 -i?T*r\£i/9a [3. 3. 

i ] y t>- 3 -*n^y»- (3-^oo-4-y h + y^y-y/u) r $ h\ 

( 1 R. 5S) - (+) -2-t*V-3. 7-yTifh-y^o [3. 3. 

i ] ;t>- 3 -#^*y»- (3-7Ato-4-y h*-y<y>w t $ K 
^^<cs»«k <3&tftt<SIt*« l Etto^rif £y?o [3. 3. i]y^y& 

6. tt^ig 1 -5©^-rn?5M ^(iE«j©yT-if t'y^o [ 3. 3. i]y 

7. »3jc^i^5©^-rn^i«trctto^Tift*^^o [3. 3. 1] j 
i-ymmfrXte*®mm±?t®znz&k&Mmzft%ztizm.ftt£ttLT 

8. i»^i-5©t>-rn^i^ciefjc©yT-!fh-y^ci [3. 3. n y 
^ysi^xii-eoiiaJbSiFSsnsffi^WLr^s-^^ytta »J yfWbmo 

9. H^il 1 ~5©t^-f*i> 1 ^twEtto-yr-tft'-y^a [3. 3. i]y 
^ySt^Xli-eomaiilFS^n^ia^WLTncSKatetwfcitsn «j yfr 
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10. ~5©^-ftt^ l£KS»©^T1f t"^^o [3. 3. 1] 

S*tEtt&lt#te«©/~#©E^&ft&o 

11. »*Jgl-5©^-rn^lStwE«©2;T-lft*->^a [3. 3. 1] 

Mo 

12. m*£l~5©^rftjM£K£«©^T1ft:^o [3. 3. 1] 

13. i&;fc5l~5©^rnjMEC£ft©^T1f t"->7o [3. 3. 1] 

14. If#^l -5©l^n^l^llEm©^T-9 1 t-^^a [3. 3. 1] 

15. »*3il-5©^-rn^lS^Ett©^T1ffi/^a [3. 3. 1] 

16. -3^>«n'J >ft«*Wr*yrift-i/^a [3. 3. 1 
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